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'ABSTRACT

4 ..sA This monograph presents a compilation of research°in
industrial arts edubation from 1968 through 1979. The
first section reviews studies which deal with the
philodOphical basesof ihdustrial arts and which examine

° .its historical Ovelopment. The second section i4entifies
studies that emphasized industrial Arts' role as an
integral component 9f a coMprehensive human resources
delivery system. Thti next. section cites projects pertaining-

,

to the programmatid aspecti of industrial arts. The '

development cf industrialtarts curriculum is investigated
in the fourth section. Stucipies'in the,lifth section
examine'variablesaffecting the learning process. The
next section discusses studiep devoted to instructional

,
,media, methods, and materials. ltudies investigating
the guidance characteristics of industrial arts are found
in the seventh section. The.studies reviewed in the
eighth section examined facility-program interaction in
terMs of.fobilities, equipment, and safety. Next, studies
on ev4uation are divided into four major 4ategories:
developmen of tests/instruments, interaction analysis,
program evaluation techniques, and the effects of evaluation.
The final thrseqsections review, respectiyely, studies in
teacher education, administration and superVision, and
professional concerns. A summary Chapter and bibliography
conclude the document. (CT)

DESC::AdministrationvSupervision; Delivery Systems;
Educational Theoriee; *Educational Research; Educational
Facilities; Guidance Programs; *Industrial Education;
*Industrial Arts; Curriculum Development; Instructional
Materials; Learning Processes; *Program Evaluation;
*Research Projects; Teacher Education; *Teaching Methods
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INTRODUCTION
4

a

This monograph 'seeks to present a compilation of accessible
research in.industrial arcs education from 1966,through 1979.
In some ways, it is expected that it will serve mainly as a.

- large scale map to identifiable topics in research rather
than an'actilal synthesis of 641 possible findings, As such,

.
it is.hoped'that this publication.will provide an overview of
the variety of research during this period. While 'the document.
'could not be a fully definitive in-depth analysis of the staie-
of-the-art, it seeks to.provide a description of the stage of
development.attained'bY research in this area. To place
this perspective in its proper context, readers aril, encouraged
to review the first two :review and synthesis papers.auihored
by Streichler (1966)' and Householder 'And Stess (1969).

I..j.ke its predecessors, the intent of this review and synthesis
is to establish a useful, benchmark for reference, the
validation of opinion, and the stimulat.ion of further research.
While the sumMary chapter focuses on suggestions for additional
work, other inferences are discussed in each section. Apparent
research voids also.are identified. This information can be
usefwl'to ,establish a frame of reference for further research.

It is hoped that this document also will be useful 'to stimulate
research'by ttose who do not typically engage in such activity.
It is generally recignized that all too frequently the
dissertation reipresents the sole significant research of the
vast majority of doctoral recipients. However, there seems
to be an abundance of pararesearch. Administrators frequently
collect data to support their decision aMong alternatives,
evaluators devise analytical.approaches, and supervisors
render judgments. While these efforts -mayt,fall short of the
ideal in terms of methodology, reliability: validity, and
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dieseminatio*, if wglIdesItignedAnd barefully:condudtted, they
.-- mai prov.ide 4aluabla insights for the field. Ste4hdpe'-this

' review and,einthesie will facilitate feuch. methodological
. . action by providing a coticise reference to leasons learned

, and a guide, to .solutAoris 'endo prO'ciiduree ,:employed: . .

. 4 a ... , 4 ,
0 t 4 t

I 4f . t4 4 . e

°. SELECTION 6RWTEGIES .. .
..,

.

6 . 1 . ..,. .

tems. splecterdqor'incluSion hadto:a0pear in,the literatureJ.
.

4 du00.4.the perio0 1964 through 1979. 6nly tteis copsidezed to
,himf direct relevance tovindustrial,Arte wbreyeviewed. The

. major search' targets were thi3 Eilp .data base iind the ACIATS/
WAITTE, Summaries of,Studiecin IndustriakArtee.,:rade and
Industrial and Technical Edudation(anhuil1y),colapils4 so; .

faithfullk cir the profei*ion Vy 'David JeIdenotof the, Univeteity
of Norther 1310rado.1 'The latter Was manually searched;

0
11. .

throuih eiti*.pport Orthe TRIO Clearinghous9. jonAult,t
.

,

.1 Career nd Wicitiorkal EducAtion, the ERth.bala was systematically
. c?mpute searched. ,Supplementary articles and:research

reports were identified by a sCan of the AIAA a mats
pubfication lists, ACIAft*Yearbook lisie, and he' ACIATE and

I4S monograph titlei.. ,

. '

#

' 4 %.. .0 .4 . .
. .......

The initial sgan of therliterature sought to' idbntify item..-s
with the key words "iAdustrial 'arts" or."industrIal *edupation"
in the title. Since thie rather. alirtificiel restrictiOn.
limited.the result, the selection process wakexpanded to

:et

- include entries Ccintaiding these key words in the abstract.
'Since even this expahde4 review.failed,to exicompass all
do6umeitts of sigriifiganCe, °the reviewers selected a,ltmited

iinumber of additional' studies that had significant imp4ications
and/or which dreW conclusions Of dikeet iiportance to
lin ustrial arts education. Because the field encompasses
/se eral divergent points of view, it is recognized thlat not
eve yone may agree wiih'the selection. They should note,
however, that an attempt wasJdade\tó Include documents
representative of major poinfs of yfew -specifically relevant
to industrial arts education, whetritir they used that term or
n6t." Wh4le t is zecognized that this "closed system"
.notion*of 4ndustriat/arts is inappropriate to the true scope
of academic endeavor, 'for purposes of achieving closure in
iome reasonable period, it was necessary.to impose such
delimitations..

it .

1. For a description of this resource, see Jelden, Journal
of Induetrial Teacher Elucation, 11 (Fall, 1973): 92-.95.

414
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The reviewers also.expexiended.coneiderable difficulty in
attempting to delineate between resparch and non-research
publicati ns. Research,in industrital education should be
expected o exhibii the 'cheracteristics of disciplined
Inquiry. he repprte should provide evidence of the existence

. of an apprOpriate data base. Analytical, historical, and
descripti've studies were 1.n.cluded fbr they demonstrated a
reasOnable scope of inquiry, Utilized generally accepted'
methodologies, ahd, provided some expectation that the results %

4 might be generalizable. Studies whish relied on a theoretical
Qframework as the base for lurther inquiry.also.were inclOed,
aa'were expeiimental and,predictiVe studies.

,
.

.
Unfortunately, not all relevant studies that could be includei

.
were cited. "Which studies-should have b:tm added is, of
coirse, a matter of judgment: It-*is hop d that those whose
studies were omitted will excuse our oversight and/or
judgment and that those who would prefer to.see their studies
interpreted.difterently will accept our apologies/1n advance.

A The'reviewers made a consci6usiffort '0)'provide a brOad-
.scale.review contrasted to:a more in-depth treaeinent of

'fewer studies, Xn.attempting this challenge, considerable
subj,ectivity was required. Because .of this; we recognize that
alternative interpretationeare possible. .Readers, therefore,
are encouraged to consult the sources,and form their own

.

...1 opinions.rdgarding the implications of any finding.w Since
the review's overall structure reflected similar subjectivity,
readers-also are en0ouraged to review all subsections of 0

relevance to their tbpic of interest. In this way reader-.

author differences in organiiation will be.less of a problem.

-

In the interest of.future review and synthesib.efforts,
researchers, administrators, curriclaum developers, t'eachers,
and students are, encotwaged to submit their produL:ta to the

ERIC siystem. As documents are entered in ehe system, they

become .readily available thiough computerized retrieval
systems.

The authors wish to express their gratitude to Dr. Robert E.
Taylor, ,Director of the National Centersfor Research in
Vocatiorial Education. Additionally, both thUniversity of
Missopri-Columbia and Te,xas. A .s,f4 Universitygdaserve,4ecognitio:n
for their support. The efforts of the industrial education
secretarial staffs of both institutions particularly deserve

commendation.

.4
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HISTORY,'PHILCISOPHY, AND OBJECTIVES

4

Tate section reviews studies ,c,itich deal with the plailosolihical
bases of industrial arts and 44ich examine its historical .

development. Studies dealing-i/ith the evolution cie,objectives
also are included. Theie foundational areas &tufa ittention'
upon babic issues of purpose and goals.

)

4 .

liSTORY OF INDUSTRIAL ARTS

4.

. I

V

74T

tie

4.

Invaria1441 all fields sooneror later document'their evoluttan.
Perhaps because industrial arts is a rel4ive 'flyoungster" only
a small numbir of historical studies ware fou 4. Theielassig .

works of Bennett (1926, 1937) and Barlow (1961) have been
examined by students of the profession. Undoubtedly Sredl's .

(1966a0, b, d, 1967) multi-part article also has Leen reviewed.
But have the others?. While it seisms that no majorcomprehensive'
historical work has appeared during the decade under
cohsiderationla number of valuable descriptive, works have

appeared. The
e

..
tributions of Johann crottliebJleusinger,

in terms of.tHei effects on Dewer and Bonserl-hav been ,
,

P documunted by Luetkemeyerland Vogel (1978). Similarly, ..-'
.

Luetkemeyer and McPherson4 (1975) charted the contributions
of Frederick Gorden 13,9nser and Wirth (1972) provided an f

interest'ing contrast Of Johd Dewey's perspectives versvs

is Bzowliki.,e" (1969) ana*sis of.the influence of kinderga ten,
those of. the social efficiency ihi1osophers. Another ex mple,

,

mantial training, art eAueation,* and the arts and crafts e4

'e.infl eaces of aducational psychology on the pedagogy of
theistn manual arts education. In.adaition, he investigated

tt
,

:

the aay and explored the transition from max1qa1 arts to .

-2

industrial education. His Aaracterization of the evolutionary .

environ'ment of'"that time.ad mutually coopera ve -.- untfl'the
industrial education movement, emerged 7 mig t..hold a lesson %

for all of us: Herschbaok (1976) and HbPherion ,(1976) also
have.traced the development of the profession (and soie of

the current problems that beset it.
.

. ..

Hoste'tter's chapter ini,:th:e .hrower and Weber, (1 -74),,\teeatment

of indudtrial arts in'the ettementary schools pr vided.the
profeesicn with a set of histdrical reflections on eleientary
school industrial arts that illustrates the importance of

.)

-1.. .

,
4

- 4 -
1 re
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retrospectivit analysis. Wimilarly many today's debates
may.'be found in Bleeke's (1968) documentat on of the .devel9pmenit.

t c

o44,th;O roject letthod as "An identifiable entity'hin,Amerl.can -
4duCatior%., He gave particular attention to the role of,.. i

Y.'KilpatriCk ip the infusion of this methodology. The work , o
, of.Kilpatfick and his followers is cxedited with establishihg 0

A.

the method with such strength that it remained in the activity _.

. curriculum despite subsequent disenchantment with
progressive eduoation. One can note in *Bleeke's review the

. forerunners ciik the.relevance, experiential, and activity
.

movements. Oith similar continuity in an extensiVe review of
thd development of industrial arts in thrintermediate

/
school, Allen felt that practitioners weril frequently unable.

.

o fully undfrstand and'implement the basic objectiTes in .

tileir intermediate school qourses,'particularly as they *
t,pertained to the role of junior high sdhool industrial arts

in career education..

&a.

411

. .' 4 .1
iN .
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.

yArtin *(1979) ataembled a cogent treatment of historioal
an4 philosophical'issues. His ACIATE Yearbook contained .

relevant chapters on industrial arts' precursor movements ,

.
and the evolution of elementary school industrlal arts. .'

k. Klso.included were reviews Of industrial arts' rilationships
. to genexal and vocational education, both crucial aspects of

, ,

.. our profession's future.
.

%

t
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'The baslc purposes of black vocational, tethnical, and industrial
arts* education-were presented by Hall (1974)', who also chronicled
its evolution. A more restrictive trektment of.black industFial
arts history was documented by Cobbins," Jr. (1975).
Although formally restricted to Miasissippi, this investigatiom
yieAde4 etiges of industrial devalopment that probably had ...

'simifai iatillItcations fqr blick.industrial education, e1sewherej,1
Theie stages -t slave, reconsiruction,".regression, .emerqing,
and transition 1 eras.--Ndepicted ..a gradually.increasing
preserice (excep during theregressjon era) of in-dustrial ,

education opportunities until 1965. 4.At that time, due to
state initiatives to dissolve segre§ation, the trace-ability
of blacic industrial education as a distinct entity became
difficult:

.
Another historical study with relatively stringent s.cope was.

` Stuart's (19068) docUmentation of the evolution of industrial
atts and vocational education in Texas. He observed that ,,,,

pnless the trend towards moiec.special4ed courses reverses,
industrial arts cannbt justiiy its,claim of being a part. .

of general education. On aenational front and as one possible
solution, 13-6nsen.(l977) attempted to organize the spectrum
of innovative industrial arts curricula tflat, in part, soilght
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to'address'the pverspedialization refer00 to 61, Stuart.'

The.historical studies reviewe4 bontaineddeAatied analyses. '

of individuil contributions to the profession, e.g., as those
by'William Everett Warner. LatImer, (1974) Presented a
defailed, and sometimes permonally interpretivo, account of

. Warner's contributions. Latimer recognized the contribution
Warner made to the,philosophy of industO.al arts, to industrial

'
arts curriculum, and io the development of industriir arts
laboratory organizational 'patterns. Warner's invoLvement
in the founding of Epsilon Pi Tau and im irbternational

, curriculum efforts also were explored.

HISTORY., OF TECHNOLOGY

Sheffield (1969) reviewed the-historical development of basic
filsnd tools.used in industrial arts. Earch of the'mekjor tool,. 0

groups was studred from its origin, witOrattention given tio- the
utilization of materials in the construction of the tool,
the sequehce of improvements as th'e tool was developed, arid Ole
relationship of the specific to thegeneial tool development,
processes. Three phases were identified, i.e., utilization,
fashioning, and standard zation, The role'of these processes
in advancing techno.logica_ development was explored.

yDistinctions were made between tools which were developed
during and after the industrial reVoluti n and those ,which
evolved gradually during the preceding. years. A more
comprehensive treatment of theshistorical perspective,of
industry is presented by Luetkemeyer (1968). Thi4 ACIATE
Yearbook provided treatments of people's relationship to,
techno4ogy, the evolution of technology, the role of
capitalism, management, labor, and automation and cybernetics.

A different perspective on our industrial herieagelis found ,

in the Mississippi Valley Conference's 1974 debate on'the
third revolution in work. Here Wiens described the concept
and Bjorkquist and. Kagy exaMined its ineplications in terme4.

?

of work values. While at first glamce subh issues may seem
far Ufield from thes,eather pragmatic nature of industrial
arts, when the reader considers the profession's focus
on technolvgical literacy and technology'sda.pact on work,/
the' .issues examined certainly draw closer to the mainstream of
our profession.

6
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HISTORitAL STUDIES IN°RETROSPECT
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It should,not be slippriting that these studies do not by

themselyes yield A t'oherant view of -the developmen o the

profeseion. Despite thislfacte the body ok literatW for Ihe

period'covered does seem tb-Teflect improvement:37'in methodology.

Howeva, there is still need for historical research dealing
with major problem areas in induatrial-arts. As prOklehs

are carefully telected and delimited, rigorous invesXigation

couleyreld valpable suggestions for future,pctions. °.It .

is unfortunate-that the field of industrial, arts educaiion

seems too small t'o encouvage the development of frequent,
full-fiedged historical reviews. For.this reagon, it ieems

imperativ, that.the profession)naintairi. its archive21.41pIti,

care. Nture,schiaaFs will need.access to many source
documents 'The profeision is still.in its infancy. As it

.
matures, increased intVirtzt will be ..piviced.upoW the ..

contributions oi,indivi6als and grotps duxing hesis formative

years. SOme of this wOrk'hgs'already.X.eglin, howeVer, much

iemains to be done.
...

.,
. .

PHILOSOPAIL FOUNDATIONS
41)

It Is fittin4 to begih.,thisiection by biting the wprk of

Brown (1917). n thisIfirst monograph.of the AIAA's
Academy o'f FellóWs series, Brown.intr6spectively'developed
*the foundatioil of a. model containing.ite coponents of its

identification process, Subject matter', instructional
methodologl,.and. implementatios. AnOther, and even more

personalc view. Of the salient.aspects of industrial arts is

found in Micheels' (1978) monograph, the second in tyet

series.

PhilosopAical studiess 'ranged from 'the relatively baslc to

the specifically. applied. Koble (1970) promided a terse,

yet useful, description of the foundations §f the industrial

arts. Swanson (1976) advocats4 concern with accelerating
technologicaradvance, social problems and the reappraisal

of personal values in outlining purposes for industrial arts.

He recommehded that industrial arts be involved in thr study

of industry, career education, and areas of,technolostical.

responsibility. He suggested that industrial arts is a key

element.ln'understanding and'solving technological and

social problems. A.

a

t.
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Simj.larly, Bellihil'OherS (1976) attempted totasseSs the
procesSes by whigh individuAl, Adapt to technological change.
This miilidisciplinary resSatch has impact upon induetr4a1

i.

A . AO a result 'of the analysis, Bell a colleagues developed
allts ad perceived by those who su ort Swanson's ideas.

,

a to techriologiCal change. This concept
;offersi igniOcant potential tor reotganising approaches to .

"industti.al.arts educatton.

,
.Teqhnology., envirqpment, career', and vocational educAtion

)
all figure promin!liftly here. The concept,of technology,as
a new theoretical base for industrial arts has been exhaustively .

'....-treated by Kaeprzyk (1973). After'A somewhat critical .

analysis. of eaflier version* 0 technology-based iedustrial

.
. arts (e.g., Werner's) Kasprzyk set out to clarify the meaning

f of technology and'outline a dcheme,fbr identifying and
structuring the essential eloments of technology in any given

- realm Of work. , He:reasoned that industrial Arts should
\

study scientific and technological suhj'ect matter from the
field of engineering. While the judgment of..iiie.success
of this venture will be left tt.o the readersi-this document.'

-

urepresented one' of thi milestone* that serious scholars I.

\will want to review. Lauds (1976) also exprIssed 'the opinion
that teOhnology should serve as4tAe basis for industrial
arts education programs. His argument is based upon the
.permeation of technology throughoa contemporary'society and
"4the ability.of industrial arts to assist in
eoliing with the coMplexities Of the tedhno 'ogical society.

'fere-Lauda (in Technology,Valuee, and,education, 1971) ,

141sd backg.round.usefUi in understanding the technology
thrust in industrtai arts.

- -

.dessential variations on thas theme also are tiddressed by
,

Kranzberg (1972), Pinder and Ritz (1977), Blankenbaker and
Killer (1970), Lux (1977) and by the California State
Colleges (1970). The most fundam'ental and far-x.eaching
asiemblies of the argument are found in')Kranzberg's analysis
of technology's implications for industfial arts and in
Lux's statement. Piiper and Ritz, and Blankenbaker and Md.ier
supported the rationale by providing somewhat more application-
oriented items. The, forme,r do so by detailing the implications
of the p duction alspect oi technology; the lattere do so by
virtue o their annotated bibliography on tttle intirpretation
of industry, ,.

The topic of bup.ding an industry-education partnership
escalated i/1 siiitificance tp become,a toPic in a series of

- forums that addresse4 the relationships ofsmain, society,
and technology. Supported by EPDA funds, this project
resulted in a major report (A1AA, 1972) that included the

43
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pdrepectiv f industry,.the profess and' some carefilly
selectedschola 04 Contained in the 4eport are mehy ot 'the
.technology's ma tenets (e.g.., technological literacy),
althOugh in.terms Oat may be mors obtuste than.desirdd by
practitioners. (The September/October Isue of Mari/So9Setid
1;eahnology (AIAA, 19721 41so is direct& related to t)Us.)
Perhaps th goat practical danifeitatión of this is embodie4
in the California State College treatmeht of it.! Their
proposed policy and recommendationi .realistIcally, grapple
with key issdes,'at.least at the four-year colliege level.
At the secoridary level,'Stadt (1969) provided a detailed written
degcription of one possible implementation of this; he named
it "Man and Technology."

Another approach to dealing withlthe implications of
technolo4ica4 society is contained An the conference liroceedings
edited by DdVore and Smith (1979)'.' Considerably more ,
prOvocativw than.the California'doc'ument, this conference.
wisp& humaneresources perspectiVe .1/4to direcits attempt
at identifyieg how "educational.institutions become part of
the solution rathei than part of.the problem of technological
socieeri (page 44i).. Sedides the cogent expositions of
relationships among technoloch, social purpose,leducation,
and change, the prodeedings includeasimportant analyses of
the role of values and the future of4Aan. 4

s.

'Bothlioote (ih ihrower & Weber, 1974).and Miller (1976)
examined philosophies related to elehentary school programs.
Miller identified five philoiophipal groupings in elementary
industrial.arts: .developing'habits, attitudes, abilities,.
and interests) mositing the devwlopmental needs oechildren;
producing usetui objects; serving as' a vehicle, for occupational
awareness; and enriching the elementery curriculum. Each
position was ieen avrcontemporary and tenable; each Offered
a specisfic dimensioh to the 44ementary industrial artS program.

Parker (1972) °identified written philosophical expressions
dealing with industrial arts. 'These were submitted to
industrial arts teacher educiators in order to identify the
degree of concurrence between their opinions and those.
expressed in the literature. A general concensus was found;
however, Parker felt that the groups studied were not
besserily in close correspondence with more contemporary

p 14.osophical positions'in' industrial arts.
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EMERGING FRONTS,

Riy11978) evolved a cogent rationa1e for a practical Arts .
experience for intermediate level students. Envisioned
as involving the integration of learning in agriOulture,
.home and family living, health, industry, burliness, office,
and distributive.arenas, the careful procedures and
.documentation lend themselves to the author's self-avowed
.intent of serving as a vehicle for major restructuring of
the formal and intended learning experiences of students.'

:The iteratUre on recreation was reviewed by Tate (1970),
who souljht eb identify theappropriate recreational purposes
Tor industrial arts education. A set of g4idelines was
developed for industrial arta currlculum, methodology,
meedicG.eacilities, and evaluation for meeting the recreational,
function itn industrial arts education.

Acker .(1971) reviewed the literature in order'to'.clarify
.the nature of the consumer function of industrial 'arts

education. His study indicated that industrial arts could'
provide.a unique contribution to. consumer education as a
part of general educatiop. Consumer studies in industrial
arts were recommended in such areas as economic planning,
expanditure standards, information about consumer goods,
and maintenance guidelines. He inclicated that industrial
arts needs to coordinate its inirolvement with other subjects.

Open edUcation was considered by Donald (1974) to have
imp1icat.i9ns,for industrial arts, He presented the historical,
backgrouria of thia movement and related it to learners,
facilitators, and environments by formulating the methods'
implications, for industrial arts.' Ln doing so, 14 drew
extensively from Piaget. Industrial arta in the open
access curriculum also is systematically explored in Anderson's
(1978) ACIATE Yearbook.

4
.

Several other emergihg thrusts have been studied: Environiental
education was.found by Bame (1973) to receive little emphasis,
particularly as it' related to the technology-environthent
interface. H*Es jury cCncluded theet these objectives should
'receive major emphasis. In this same year, the AIAA's (1913)
Environmental Education Committee issued a.booklet that
in essence, implemented Bame's recommendation for a rationale
to guide infusion of this thrust into the practice of the
profestion.. ,

- 10 -
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Career, industrial arts, and vocational education 4ere
considered'by Smith (1974) , who reported that they did not
differ in meaning, that is, by-career eduOation and industrial

arts/vocational 'education practitioners. A more pervasivse'

overview was\,..embodied in eunico's (1974) Delphi study of the

future of industrial edUcation.. In an attempt to
systematically and specifidally identify which emerging thrusts.
wi4,1 shape the future, Cunico's Delphi panel of twenty-four
leaders determined that industrial education must provide
experiences needed to allow students to. become a part af

the complex industrial and technological society in Ahich

they find themselves.. This is surely a challenging, if

not, a definitely helpful, conclusion. However, reasenable
optimism is appropriate in that he 'also found that his,

sample grpup of industrial education teachers, supervisors,.

and administratori concurred with the Delphi panel as to

future goals, Objectives, and orientation of industrial

education. From this, the profession might optimistically
,conclude that a greater degree of convergence isa possible

in the future than has been the case in the past'

Cunico's forecasting,efforts were paralleled by Starkweather
(1976) 'and Pautler (1978).. Starkweather, using a Delphi .

process, identified a host Of potential futures for industrial

arts that deserve the /attention of planners. Pautler, on the

other hand, used a more introspective approach in interpreting

presentations delivered at the' Bicehtennial Conference

on Vocational Education in te.cms of their implications tor

industrial arts.

A whole new emerging thrust -- the one that is probably the

most significant in terms of actual impact on theopiactice

and the future of industrial arts -- is centered on the

vocational contribut4ons that industrial arts can mike.

Specifically, the considered opiniqn of-key professional
leaders resulted in the inclusion of industrial arts as.ah

activity fundable by federal vocational education money. An

historical perspective of this thtust was presented by both

Good (1975) and Householder (1970) . /The mechanics of

such possibilities are described by'Good ind Steel) (1977).

However, the implications of such legislai:ive permutatkons

are not clearly tteated anywhere. As early as 1969, olear
assualts were being made on indUstrial arts objectives in

favor of occupational development ones (Pratzner, 1969).

These authors were not'abre to surface any study that'pursued

the implications of this recent 'and most significant
legislative change in terms of its effect on recasting the

objectives, or their empnasis, toward vocational education.

While a broad scale evaluation Of such impacts was not

evidenced, it seems that this thrust and its antecedents did

9:-
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generate a series of .studies that sought to clarify the
industrial arts-vocational education relationship. Lathrop
and Farr (1968) andColorado State University (1976)
each conducted thi:s kind of investigation. In essence, both
reaffirmed the iultifaceted role of industrial arts in
terms of its contribvtions to general educatibn, career
education, and, vocational-technical education. The 1969.
dialogue amon.g Venn, Carre11,'Olson, and Woodward
revresented another treatment of the industrial arts-
vocational education relationship. .

Oa

9

,L.Aree'r education, as another new.thrust, also Oas *ell-.
documented in the literature. Some of the basic philosophidal
concerns regarding the industrial area career education
interface were dealt with,in Kagy and Lockette (1972), AVA.
(1971), AIAA (19/1-1973a, f)-, and EdwarAs (1974), the .

first three sources represented compilations that evolved
from the assumption that the career education thTust'is
'Inherently positive and that industrial arts' own goal
attainment is enhanced by active partikipation 1in career
education. The AVA and Kagy documents were the outgrowth.of
s'Ystematic, professional, 4nd consensasrseeking activities
they 4enuine14rout1ined the key industrial arts/career ,

education relationships ai well ad useEul imPlementation
gUidelines. The careful nationwide effort that 4ent-Into
these reports merits their special value. The AIkA'd6cument
.contrasted-the preceeding dpproach by presenting a set ok
individual viiws as'contained in three 'years of Man/Society/
Technology.

In sharp contrast to the preTBding positive views, only
rarely do the adverse effedts of career educakion surface in
the literatuke; Edwards (1974) pointed out 'the possible
misuses of widpprobleml with career education, e.g., the
emphasis of continuing the present corporate orderf.the
'increased confubion generated hy yet another term, ihe lack
of decinition, and the apparent anti-intellectualism of the
progrim. 4

4

In a position paper that reviewed the career education,
vocational education, and avocational potentials of industrial
arts, Drrenfurth (1978) extended the range oflindustrial
arts to the postsecondary, adult arena. The review, together
with its subsequent objectiv'e-program-pop'ulation matrix, .
attempted.to detail .a new projection for industrial arts.

The nation's recent awareness of human resource development
imperatives, such as those embod,i.ed in the Comprehensive
Employment and Training Act, also is relevant. While no

- 12 -

0



industrial arts'reseaich directly treated-this tqpic, the
reviewers' perception ot the worth of our pmfession was
considerably enhanced by the-profession's early treatment of
the concept f work. Lauda (1970* DeMore'(1970), and
Kabakjian (1970) all documented some of#the concerni.df

profession, as well as its human resource development
potentials.

PHILOSOPHY IN RETROSPECT
%

Lerwick°s (1977) efforts have provided'a useft.11 stepping
stone to a more coherent future, at least in philosophical
terms. His analytical epproach to leadsrship models in .

euucation yielded the conclusion that there exists a
considerable mismatch between these leadershiP models and
their.root philosophies, particulerly ir their ethical
and moral aspects...Lerwj.ck called for the recomition Of this
problem and the focus of a more systematic effort on solving it.
Scholars versed in analytic philosophy will find this
work an important perspective. Other students may.simply
wish to refer to Lerwick's subsequent descriptive treatment
(1979) 'of vocational education according .to each.of the\
schbols. Another Contribution of Lerwick (1978)- oUtlinett

his View of 'industrial education's position within today's
force field. His historical review led him to conclude
the existence of a serious decline in industrial education's
philosophical conviction and initiatave. Despite the .

apparent methodologicalprecision exercised by.this author,
the reviewers were somewhat disappointed by the negativism .
implicit in his "Coho salmon" analogy, particularly since
Lerwick committed the analytical philosopher's cardinal error
by omXtting definitions of key terms (in this case,'industrial
education). A terse example of what could halle.been'wes

pro..ripled. by Glazener (1970) . Because other.end more positive
analyses exist, attention also should be paid to another
and more specific focus of philosophy presented by Pierson

(1974b).

FOUNDATAONS OF INDUSTRIAL ARTS: OBJECTI ES

Ie seems commonplace for regular AIAA conference attendees tb
experience at least two types of presenters:' those wo
claim our profession has.reached agreement on its fundamental
goals and those whO point out that convergence) is npt the case.
Bdaison (1973) represented one of the lattier.el He forcibly

pointed out that a continuing problem of this field has been
its inability to develop a generally acceptable definition,
'or statement of objectives, and to define a body of knowledge
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from which Its 11(Fogram should be drawn. Evidence of the depth
of these issues Nay be found in the AIAA's special volume of
Man/Society/Teohnotogy (1970) which described the Nation4
Forum ofiIndustrial Arts.

Atkins (1974) attempted.to make order out of disoider. His
. valuable Contribution, because it transcended mere'

cataloging and tallying., identified more than 550 purposes
and-classified.them into coitinui(Ig, fluctuating, *and newer
categories.. He found that the.occupational,'recreational,
consumer, skill, industry understanding, persZhal-social
growth, critical th.inklaq, and exploration purposes had
considerable durability; all had experienced varying degrees, '

.mof .emphasiii Van byke (1970) Also identified commonalities
in.terms.df what school personnel and community-leaders
th6ught should be the objectives of industrial arts for
small high .schooli. His respondents agredd that industrial
arts should,be an aspect df the general education curricdlum

4 and that it Should offer a broad in,troduction,to many4
.occupationil areah cif industry. C,oncerned with the elementary'
school level of industrial Arts,Olichols and Young (1973)
repprted on an investigation with essentially similar
purpdpes. Their article summarized the commonalities oi
objectives;iFontent and method aspong leading elementary 1,evel
industrial arts program directors. Particularlky noteworthy.
in the light of considerable intuition4.to the,cdotrary,..
they, reportep general agreement on the majority of their
survey questions.

,

A
*

Another approach to seeking .k.Irder and explinadOn is
exemplified by a group of studies that compared the varying
perspectives of teachers, administrators, and other school
personnel. Burns (1975), Sucharski (1111)" and Backus (1968)
-used this.approach. Becatise it.is frequently claiMed that
industrial arts teachers', principals, and counselor's are
thought not to understand industrial arts' objectives,

:Burns systematicalay-tested this hypothesis. He ,concluded'
that the'three groups did not perceive the priority of
industrial arts objectives differently; in fact, he noted
that there was a high, degree of concensus but that imstructors
were mcA.e confident of their attainment than are principals
and codhselors. Mason's (1970) earlier study aldo found.
principals and counselors stronsrly.agreeing with the
objectives,of industrial arts., The strong'positive attitude
of these groups was related to industrial arts as a part
of general education. Principals and'odunlelors in larger
schools were more'rositive toward industrial.aFts than *ere
Professionals in smaller schools. mason's.finding are
partly supported and partly contradicted by Mosely (1970).

- 14 -
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Like Mason, Mosley iopnd that Florida educators exhibited
a high degree of agrWement on the purportes of industrial

arts as percelved by teachers and supervisors in the. field.

A Q-eort techniqpe IndicateCthat iost participants emphasized

traditional industriel'al7ts Concepts, such as skillful use

of.tools and materials in working on projects. However,

the contradictory element was that counselor,s and industrial
aits teachers did not avec op the importance of the various

objectilles identified for industrial arts.

Iklso contradicting the suggestions .of similar'perceptions of
i\pdustrialarts are the findings of Russell (19,70), Sucharski

975.),"Back.us (1968) , and Ryerson 11978). RusselltfoUnd.

thpt industrial,arts teacheks and high school .principal
\ditfer substantkally in their views toward industrial arts

goaLs, purposes, content, and direction. The principals
tended,to feel that industrial arts should provide a broad

exposure to .the worldvof work, assist in the ueveloPment

of work habitsd appropriate social attitudes. Industrial

arts ,educator,s, on'the other hand, rated technical knowledge,

problem solving abilities, and an unders.tanding of the

American industry'as important concepts. Sucharski also

found that these was little agreement among industrial ar'ts

in.struCtors when ranking goals. In hics'study, industrial

arts teachers placed relatively.low piiority'on goals
pertaining to the relationship'of induEltry and society and

on the interdisciplinary functions'of industrial arts. '

Comparatively, they placed theiligh'est*tpriOritieson safety,
skill, and problem solving goals. The divergence of opinion

found by Sucharski essentially verified Backus' earlier

findings regarding the perceptions cif industrial arts
objectives by superintendents, iodustrial arts coordinators,

and industrial arts teachers. Backus identified considerable
0 conflicts in priorities bdth within and between local.districts.

In addition, his results predicted.Sucharski's finding of
disparity between the thought of practitioners and that'

exprftsed in the professional literature with an essentially
similax one. The Pact that --'despite.the seven years

between these two stdidies -- the leadership/practitioner
disparity continues seeme-grounds for.seritus professional
attention. Another finding of Back, namely that

superintendent/teacher *disagreement over tA objectives of
industrial arts increases with school system size,.also
should serve toNhindicate an important direction for professional
action.

Ryerson summarized.his .study of the percepti.ons of industrial

\ arts objectives with %the observation of a shift from "lofty"

\ to more "practical" obj*ectives. However, because the writers

of this paper were privileged to attend the presentation of

4
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tpa survey's results, it is onLy'fair tct state that other
attendees interpreted the findings.differently. ,Howeveil, if

- the met.hodological,limita44.ons are Aept in mind, Ryerson did
;present th.e. views ot induitrial. arts teachers, students, and
the. lay public in an interesting manner.

The effeats.ofikhe varying interpretationsof industrial arts
Served as stimuluslor the'proje*s of Nelsen ,(1975), Gill
(1972), Jennivist(1968), and Mat/Oon (197.4). The consistencY
,Jetween the iitOlidit objectives of SValuAion models and
,those of industrial arts teachers was investiga d.by the' .

former. Nelsen concluded that.it was apparent t at ikdustrial."
artsAligh school teachers' evaluation practice r-are nott,ini
'agreement with the emphasis which they felt sho ld be given'to
the five goals of industrial arts. \

Gilk reviewed industrial arts objectives fox Specific groups
of studeniji (1972). While most industrial arts teecher4

1 did not have prdparation in special education or in dealing
with students with special needs, iheir rating of objectives
of industrial arts foy Mentally.retardectstudentswere clospiy
correlated to the ratings prvided by special eduattion '

teachers. ,.Dif,ferences existed between the relative emphasis
placed upon objectives of industrial arts when the program

"et

was considered to be for average students and that assigned
when it was intended to serVe students with special needs. ')

' However, ratings given by teachers appeared,to be related .

:3 the difficulty they experienced in teaching students wl.th
special needs.

Mattson's study compared the achievement of basic industrial
arts objectives as affected by learning experiences in
traditional industrial arts, Industrial Arts Curriculum
Project (IACP) manufecturing and construction programs.
While the results did:not consistently support either
program, he concluded that both tpnovative treatments allow
students the same cpportunity.to attain the basic industrial
arts objectives as does the traditional program. However,
there were differences in the attainment of objectives beyond
those in the basic core.

.4
The prev:ously mentioned leadership-practitioner gap also
was documented by Jennings' (1968) analysis .c)f the role
of industrial airts in the achieyement of economic objectives.
In what might b4 a gloomy.precu'rsor to today's economic
.education thrust, the researcher.found that teachers of
lower'sociosconomic class'students perceived the role of
industrial arts in the achievement of objectives of economic
efficiency as less important than teachers of middle or
upperclass students. Perhaps as serious as these teachers'

- 16 -
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145as.of faith in the power of, education as a social change
Agent is the profession's internal inoonsistency and, not

f ,surprisingly, varying perceptions.of our nation's4'elected
'leadershiP.

6 ..
t

.

s
..

A swrvey of legislatdrs indicated that membera of the 91st .

Congress did not igree.with the cothmonly accepted objectives
6f intustrial atta (McClellan, 1971). The misperceptions of
the legislator's seemed to indicate theit they perceived quite
lit different typ industrial arts from that tollisioned by
tha p;ofession. '

St

(0,

Tshe disparity among the iltudies of-the perceptions of
teacher educators, and administrators Inclicated.the need for
further c4arifiCation. Without more consistent results, it
is not poasible'to generalize concerning the actual perception
held yliverioue, populations. While some of'the Officulty
may be related to regional samplee, theobverall lack of
generalizability is disappointing.

g.

ofr

-
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SUMMARY

4

4

.1
. .

Probably because.our profession is_still relativ ly young, ) .

historical studies are less common'than in Profe sions that
are more established. However, the studies that exist seem

#relatively welldocumented.. They enable one,to assemble.
an overview of the profession's evolution. enuine histOl.ical
studies with emphasis on original do,luments and/or first hand
data aria., of course, in the.minority -- but then it,may4 be
that Bennet and;Harlow have supplied us with 070At ii needed a

in this regard. It seems to the writers
o

that thererfs a gap .

in what exactly has been documented. Specificallrl'ii4-seemS m
that there is a host of "intermediate history" &terns that N
are neglected. Only recently have the AIAA and its'various- ; 4
.couneils begun to-show Significant concern about the value 6.

of archives. The entire evolution ak! our profession ai the
state level appea-rs to be haphazardiA chronicled. To be sure,
the effects of. major evehts such as legislation and km.. 41

philosophical and theoretical events have been.chartedk but
the evoldtionary aspects of the Practice haie not been. We ....: ,

4 are left with a nagging question all,to where the histornof
genuine practice of the profession is being recvaed. Wes

wouldrecommend systematic attention to the'chartiV,g of the ,1 .

.profession's "grass roots," to its process.iiid product, and-j .

most imporiantly--to the .reasons for its actions.
. . , 0 .

Tge philosophical .foundations have received.considerabAy more
attention than the historical 'studies. It,is unfortunate,
however, that the attention seems to be relatively ixtimal in
terms-of studies that investigated the relatively pure aspects

1 of epistomology, metaphysics, ethics, and axiology. At least
the writers were unable to identify any. significant number
%of studies that invOlved the use of formal lo9ic as applied .

to these realms and their'subsequent extens
ite

sn to industrial
arts. Rather, the existing philosophical tudils appeared
to be poet hoc im nature in that they seeti to be'an attempt
to use philosophy to support pre-existing ideas. A formalized
process of inductive or deductive reasoning to establish
from a "blank slate" the implications of philosophy were not

, existent.

Furthermore, in a profession that has been influenCed mainly,
by individuals identified with certain key concepts (i.e., the
Maley Plan, the Ziel Plan, etc.),.systematic philosophicaa
investigations of the impact of an individual's contributions.
and/or the evolution of that perion's ideas' also are strangely
lacking. The closest facsimile to such documents was provided

- 18 -
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by Bohnet et ai. (1970). Nefistheless, it elbarly dienot
meet the preceding call, nor was it in fact so intended.
Of the.various professiOnalthrusti that do exist, the dne
boncerned with.technology'is 'oat carefully described.
Interestingly,.this thrust deemi to us *to be furthest from .

aCtual 'practice. (Yet, of the various isSUei,.ite treatment
seems tb be diepreportionately extensive. One must wonder,,_
whether.the issue itgerfis inherentlY more philosophical III :

nature, wheer.it is the Aost important issue faced by the
profe'ssion, or whither a sense oY profeisional opportunism .

preitails.
4.

i<
fr

The latter., in fact, may be evidenced by the fict that this
sectiom identified a series of explorations on a.variety of

.

emerging fronts. Environmental education, open education--,
.
futurisml.andthe like have beep'explored in terms of"their

p.implications for-our profession. Perhaps this is as tt
ihould.be. Until a careful exainination..is conductedeote.cannot
diatinguilih between fad and 4ehuine dbriciept.. Certainly it*
would appear that the initial investigations of such concepts
are lagitimate academic endeavors that the profession needs

,to encourage. Parenthetically, rt seeft realionable to note
./ that there,have b'eno.kare fads in the larger fieldfbf education

than'in.i.sdustrial arts.
.

)

c Another well-documented thrust is4he ole dealing with futurism,
Educational,futurism -- the concernsfor what the future will
hold, the prbjection of a variety og scenarios, and the .

delineation of the implications of such scenarios -- has
received considerable I-attention. An increasing, number of
practitioners seemingly feel that such studies are useful.
However, 14e are a,little cbncerned because i may be that,
like the philosophical-studies oonducte0 to prove a point,
the futurist studies may be conduCted for a similar
purpose. Additionally, there is some concern as to Ohether
our profession is capable of handling such studies. We are
.reminded of the insight of Rupert Evanslto the effect that
he does not perceive himself as omnipotent eoiigh to be A '

futurist. A

0

Omnipotence would undoubtedly be a,useful characteristic of
new researchers in the area of indu,strial arts objectivep.

...,

This segment of the prbfession seemb, to be somewhat in a
disarray; the confusiort might even be appropriate. We recommend -

that nationwide studies be conducted, particularly owes that
are carefully strattfied in termsof urban and rural dimensions
and various levels of education. Ourfprofession's' elaiive
values,on the'cognitive-affective and psychomotor do ains
remains uncharted, even thouvh global, parameters have been
addressed. As might be,expected of other disciplines, but

1

1

4°
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.....7() whicil is somewhat.surprising.for industrial arts, the psycho-
.' motor, domain eucriously as bgan neglected in terms of studies

dealing with actual spec.ification of objectivWs. It also
would be safe to obsve that affectiye educational objectives

.
. ,

. of
?

industrial arts co d merit,increase4 attention. Besides
those who point(tEd way.4toward'.new teOhnical content and
process,,those who would have the profession qoAcentrate on

.
goa14 otheethan cognitive and psychomotor also are eviatnt...
SuchitOci (1975J is ,one who' clearly,called for attention to .

'affective dom4ns, partfcularly in'teachek.education programs.

o.

In'short, the strtidies,dea1ing with industrial arts objectives'
. leave the, profession's general educatibn claim in ponsiderable
jeoprdy. This centrar tenet has in no way received the
support commensurate with its importance to our rationale.
Clearly it presents an importallt area open lor riesearch;

,

6

"
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9.

HUMAN RESOURCES RELATED aTUDIES

The identification of only a'small number of studies in this
area undoubtedly refAects'a com/pination°of the:effects of ..

a search strategy that emphasizsid indust ial arts and ifle,C
. /

profesfsion's relativeXy recent accepbance of its role as an t

integral ccildloonent of a comprehensive ,ium n resourceede1i'verr ,

system. Of the studies identified, most ocused on the
'infusion of minorities and sex.equity. hers iddressed i

'an industrial survey to determine human esource needs and an
eXposition ofsthe contributions that i dUstrial arts makes to .

.America's, population. .

4

EQUiTY
4

Two studies (Spende, 1976; Bakamis, 1977) pursued data

.delicriptive ofthe composition of college and university
faculty involvedUn industcrial teacher edueation: While

both used the Induetrial Te cher Education Directory (Dennis,
by Goodheart-Wilcox, the Ameri6ananngally), jointly publishe

Council on Industrial Arts reacher Education, and the
National Association of IndUstrial and Technical Teacher
Educators to ideny,fir the baeic-institutional populatidn,
Spence augmented his sample with engineering technology

institutions. tNOTE: While technically not a reseirch atuAy

in tetdias of our criteria, thisdecument deserves special isention.

It has served as a population and sampling toot in mangy studies.

Additionally, its dedicated compilers, presently Ervin Dedvis

and formerly Gus Wall, included a brief annual analysie of r

some key 8haracteristics.of.the'teacher education protession.
A detaal d ten year longitudinal analysis of these :

Chiract Dyrenfurth (1977) is described.elsewhere
in t eption.]

Ff.>

Reporting by percent of faculty, our teacher eddcation

profession was found by Spence to be'comprised of wilftes,

non-Hispanic (90.8 percentY; blacks, non-Hispanic (5.2'percent);

Asian/Pacific'Islanders (1.8 percent); Hispanics (1.4 percent):

Native Americans and Alaskan natives,(0.4 percent); and
no4resident aliens (0.4 pekcent). Similar data ere presented .

by Bakamis in his summary of'institutiOns. The latter, however,

indicated an equal percentage of institutions with black apd
,

9.
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oriental facult10-116 percent). According:to Bakamise 81
percent*of the institutiOns indicated a total absence of
felale faculty' in industrial education programs. In terms
of absolite*numberse Spence's findingC were that there were
217 females employ de 9.4 percent of the indatrial education

pence and Bakamls concurred 4

ty between population'and
°racial and, gender

ibnal research on infusion

teacher education ofession. Both
teat theri was a si nificant di a
irofession profiles in terms of
copposition. Both called for add
strategiLesand longitudinal monitoring,of progregs.

. X study of women teaching and preparing tot tefach in secondary
school induNtrial arts'wai conducted by Baron (1974) who,
sampled the population orfemale industrial arts teachers
and teachers in training to determine persodal characteristics°,
educational backgrounds, profesiiohal responsibilities, .

prdblemse'and opinions. His reaults indicated that while
females-are majoring and 'teaching in,all technical.areas ofe
industrial akts.--.as Aagaard:0(1975) also d4sclosed -- most
of those.yresently Ceaching did.not major in.industrial arts.
Baron also palled for effort on the part of colleges to address
themselyds to infusion Strategies for Women. One such .strateg-ye
Althait' within a larger perspective of nontraditional vocational
programseowas developed by Kane et il. (1976). Their model
pertained to both industrial arts lind trade and ilndustrial
teacher. targets. Probably dde to the fact that this project .

repreOented doneducational sysiem research, t contaified
data sources and insights4that are,worthy of eftrther
investigatA.on. *Retraining of women industrial irts giaduates
and skillid women with work experience were!posited as two
viable entry mechanisms into the practice of] industrial Aft

1.

teaching.
I.

. The difficultx of the task of inducing a scgtificantli greater
proportion of.females to participate in industrial aits is
abundantly clear. These difficulties apply equally to
participation as K-12 students, as instructors of these
etudents, or even as teacher educators of these instructqrs.
A valuable historical retrospective.on these difficulties
was provided by ichter (1971). Unfortunatelye.While the
article is t in explaining .some of the reasonsNbehind
the current sit ition, Richterld.id not provide much cause for
optimism in terms of the dellelpment of.a pore equitable state

.of affairs.

- 2 -
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RECRUITMENT

With today's affirmative action Programe;'invariablr the issue
of' pi`ofessional choice and recruitment ariaes. Baron, as well
as Aagaard (l075), investigatlid these issues. Both concluded

t that.much of the.resistance to';women besotting' industrial arts
e toichers is found within the.prOfession itslf. Aagaard

noted that many, women felt school administrative hierarchies,
teachers, and students were slrejudiced-in regard to female
presence and 'abilitied. If this conclusiOn is.correct,
Baron's earlier point tfiat teacher preparatory ihstitutions
need to be mole supportive of female par,ticipation in our
profession is appropriate and*neids to be broadened to include
the public school system. ,In terms Of the factors actually

.

infiluencing femalechoice qf industr4pLarts, Baron idefttified
the traits of liking to work with bneNt hands and.with.children
as the most important determinants. Testing indicated that
these factors were the saMe for female practitioners as well

.
'as college students.

Recruitment techniques involving radio and television
announcements were ranked most effeptive by Aagaard's sample;
parents and relatives together:with faculty 'weremost
influential in terms of.personal adyice. He. concluded that
there was a relationshipobetween the quantity of recruitment
'information and its relative influence. Accoidingly, he r.

recommended provision of more recruitment information to
parents, guardians, and rellatives.

.
HUMAN RESOURCE AND INDUSTRY. NEEDS

.Envick (197'e) surveyed plastic converters and processors in

order to identify both the criteria for.use in developing
plastics education programs as well as th'e industry's
.perceptioni of the importance of such an education. The
variability of responses led to the conclusions that the
relative importance of a process needs to be determined by
processors specifically concerned with it as well as by the

overall industry. With respett to his second objective,
Envick found that while reipondents indicated the importance
of industrial education courses, they attributed slightly
higher values...4p general education courses. However, the
industry also pointid out the difficulty in finding "pre-
train4.1"-employees and indicates.that plastics education weuld
generate''substantially better employment opportunity.

- 23 -



SUMMARY

In sharp contrast to other authors who merely exhort titeir
readers to become aware of industiial arts' contriburtionV to
the nation's human resouice pool,. Maley (1979) careftilly
delineated the areas of contribution.. He systematically .

documented the Profession's contributions to citizenghiP,
industry, leisure, and consumer skills. Particularly
noteworthy is.the presentation of evidence and rationale in
*support of the 'claims..

Hopefully the next review and synthesis will show an increased
reCognition ,of thesi.mportance of the nation's human resource
and delivery eystem. Such evidance hopefully will be reflected
in an increasing number of studies Aevoted to examination of
industrial arts' role as a component of this overall*system.
As is obvioue.bV the shortness.of this section, few such
studies exist now. Those that ao deal. largely with equity
concerns do so at a surface level. It may be that this is the
result of the relatively.gew emergence of these concerns
or it may be that as a profession we are too inwardly focused.
Perhaps we consider ourseives separate from contributions
to the nation's human resource deliveri? system. Certainly we
found little eVidence of systematic Aata analysis of the inflow
of our graduates into society. Nor were industry's needs
carefully charted. On an empiricalbasis, the needs of society
and industry were strangely'absent. ,It seems that some
methodologically supportable research is needed to 4:-cument
the impact of industrial arts,in terms of our human resources.
Ii would appeari too, that it is1time for studies that transcend
the intuitive, exhortation, and reasoning approach used in
the philosophically-oriented etudies. A move to a more
factually and/or demonstrable "end or the continuum seems
desirable at this time.

Additional needed human resource itudies are those concerned with
the supply and demand.. In his initial treatmen,t of this
subject, Dyrenftith (1977) presented a useful longitddinal
analysis of eight,years of teacher education supply. The
present avowed shortage of industrial arts teachers was
foreshadowed by hii'observation that the portion of teacher
education represented by industrial arts declined from
68 percent to 49 percent (of the.total industrial education
effort). Still,..there are many facets.to be developed. The
demand side of:.the equation seems paiti,cularly appropriate
for future research such as that provided by Smith. (1979) -and
eairlier by Zook (1976). This report of the AIAA's Recruitment

- 24 -
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/
CommiAteegdocui4nted industrial arts teacher supply:shortages,
as avidenced by glapement,director and itate.industrial arts

supervisor impresSions.i. 19 states reported.cruril needs. An

earlier, but reiated.larticle, by Ohanneson (1975) provided
comparible information' regarding.the iden'tification,
preparation, and deployment of career education teachers.

t
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4

EDUCATIONAL PROGRAMS

a

Numerous projects pertaining to the pTogrammatic aspects of
industrial Arts were cited In the.literature. %They included
a set of documette related to speEial needs populations,
status studies, and programs in.other countries.

4 SPECIAL NEEDS

While' earlier and,more def4nitive treatments of this,topiC
are found in Buffer (1973), in bugger's (1977) summary of'
the participation of special need students in industrial arts,

0 ) and Gallington (1970), Us have ikncludedaome relevant,special
needs studies for purposes.of context. Zeyond the few listed
in this section, other special needs documents will be found
throughout this review as they relate to other areas.

41\ Industrial arts'actkivities for the educable mentally retarded
were investigated by Wentz (1969). He produced a guide of
suggested junior high school activities, tools,'equ4ipment, and
discussion to'pics. Additionally, during 1968-1969, he
surveyed 146 inpstrial arts and special education teachers to
determiile whether a difference existed in terms of the types
of programs that were being implemented. The ull hypothesis
was not able to be rejected on the strength of his data.

The similarity between practices employed by specialists of
different backgrounds also.was identified by Baugrud (1968) in
a 5tudy of industrial education for the visuAlly limited.
Both.industrial education teachers and education specialIsts
for!the blind generapy concurred on the approaches that
could'be used and those considered illost important in serving
Visually impaired students... Beligrud conciuded that the
professional preparation oe industrial education teachers
is inadequate. in terms of special preparation for the education
of thft visually impaired. A .related study by Black (1970)-
surveyed businesses and industrieS7in Ibwa regarding hiring
goodiccies related to the blind. As`Might be expected from
his%use of self-reporting techniquee, favorable interpretatigos,
resulted. Black concluded, however,tht this was only ',lip
service." Another finding with perhaps more-direct impllcation
is7that, despite the fact that the majority of clients
indicated industrial arts programs gave them self-confidence,

- 26
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onehalf of the respondents 'stated thlit the primary'reason
fdr taking industrial arts was because it was reqVired.

Correctional education was another4 extension of industrial
arts and one that seemed to have potvtial, according to
Nielson (1970). His survey of the California Juvenile
Detention Program found that the therapeutic objectives'of
industrial arts kere deemed most importint. Additiqnally,
some of the.confuiicin Eeported in a preceding section dealing

' with industrial arts' obiectives resurfaced ih his findings.
He reported that respondentsjfrom small correctional facilities

. tended to interpret industrial arts to be vocational in nature.
, urther evidence of the 'versatility of industrial arts in

serving students.with special needs mlay .be found i Shenck's-

et al. (1968) description of industrial arts' contribution
to Upward Bound.

STATUS STUDIES: GENE/tAL

One version of status studies is represented by the ACIATE's
three yearbook series by Thrower and Weber (197c, Lockette.
11973), and Householder (1972a). The approach'in theée
yearbooks.is to commission a cadre of experienced leadere
to prepare.a synthesis of practice and to envisicin thb future.

,The yearbooks constituted legitimate staus studies. They also
qualify as research. Each addresses the relevant aspects
of the role of industrial arts, the learner at various life
stageA, desirable program characteristics and cbntent, and
faculty charactekistics and'c'epabilities.4 N

The establishment of a benchmark, such as the one provided by
Schmitt and Pelley (1966) against which.to measure growth:1'
change, progYess, and achievement, often is a given rationale
for status studies. At othe'r times, iuch studies serve to

',provide a background context and, ostenibly, a documentation
for the author's primary cause. Both pf these legitimate
purposes were addressed by Underhill.'s (1968) determination
of the status of and need for indu6trial arts instruction
in the United States'Seventh Day Adventist schools. His

conclusion that an expansion of such industrial arts programs,
was warramted was supported by findings that showed the.
attitudes of,Seventh Day Adventist educators to be favorable
to industrial arts and that tyhe enrolled students exhibited
an "average" interest in Industrial arts.

a
Pinelli and West*(1973) repbrted the findings of another
national survey, one that focused on the status of
elementary school industrial arts. While they concluded
that it was difficult to speak to the 'expansiort, of such
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programs, they did identify commonalitoieg much as the
dependence on federal funds, the corikinatiom Use of classroom
toachers ana industrial'arts specialilits, and th'e,preference
for self-contained classrooms and lAboratories:

Both Bailey (1968) .and Leith (1973). conddcted more global
Atudies'than Underhill: 'The formei"s sUryeY,tof changes from
1957 to 1967 in curriculum and organizatj,on of 'junior high
school instruction dilsclbsed that desp e teicter
shortages in some tZgions, art, hom econ6mics,
and industrial..arts daintained their pl e7rrthe curriculum.

. The occupatibnal abpectscof this "place" served as the
3iafodus for his 504state eurveY. While this 1971 to 1013
projecA identified thirty-four states 44.th,course offerings
esignted as°cereer or occupational education, the majority
reporeed such of.ferings in less than,20 percent of the-
schools. . The data4did not evidence the replacement of pre-
existing .courses.with4the "new" offerings. Leith also preMented

. data detailing the status of teacher education, pilot programs,
-fullding sourbes, and exaluation procduress Significantly,
,he found that beepidei an increase in the overall incidence
of career education, the vast majority of schools used existing
vehickes to pkovide such education. The most frequently
.mentiongd were.agriculture, business education, home economics,
amd, industrial arts. :An i.nsightful conclusidn was his
obgervation'of the needIfor-carefully coordinated effort
among all disciplines.

In-addressing the issue of "how well are we daina our job,"
Walker (1977) interpreted the effects of declining school
enrollments on industrial arts. perhapg ominously, he alerted
teachers to impending faCulty evaluation systems and similar
causes of concern. Similarly, Wilkinson (1972) developed
a procedure f r Aeicribin4 a large urban (philadelphia)
system's indus ritl arts component for purposes of.monitoring
program qualit . The trial application of the proeess resulted
'in the conclusi..s.that improver:lents were needed in all areas:.
the preparatiori an continuin§,professional de lopment of
.teachers, the organization, and the content of the industrial,
arts program, and the equipment and facilities employed.

Another facet of industrial arts was investigated by Mayfield
(1970) in a survey pertaining to the educational corittibutions
'of industrial, arts student clubs. His 1,011-member sAmple of
sOnsors, principals, and supervisors indicated that such club
activities encouraged student interest and achievement and
that curriculum development resulted in better programs and
improved student.4teacher-administration7community relations.
MoAt significantly, contributions to general edudation goals
al&o were identified by the respondents,,as was the somewhat
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surprising .yet .positive,,*- finding that administrators
eihibited moxe favftable attitudas,than teachers and
students suspected. ta

A national random sample of high'schools served as the
initial respondents for Jeneen's (1968 surimy of concurrent

' work education (CWE) far handicapped students. Mhile 44
percent of-the:schools reported no ,11E, the remainder offered
CWE for handicapped, work study, reimburs'erd,CWE; and non-
reimbursed CWE in order of increasing Zreqkiency:' Of particular
significance is *Jenilen's recommendat4On that exploratory
CWE, industrial 'arts, and vocational.guidance.be assimilated
into the stru.cture of vocational. edugatioa as essential
prevocationalservicea,for effective vocational education.
Additionally, his'identification 6f California's'exploratory,
general, and vocational CWE as a nationa/ model ane7tts
suggestion of an integrated diagnostic, prevocatiOmal,
work experience, job placement, and f6llow-up program
represent useful guidelinee for theefvture.

1

Biewald
)
(1969) provided data pextaining to,the national

populatibp of students in technical dfiwingo His estimates,
based on a.national saAtple, are thaetechnival drawing
involved grades to the following extent: 10 percent, '
ninth grade; 23 percent, tan'th grade; 30 percent, eleventh
grade:, and 37 per.cent,twelfth graae. . Females. comprised

; only.2 PerCent of his population., 4

The preceding emphases are clearly in K-12 implementations_
of industrial arts. Themreader should not fnfer that status
studies pertaining to teacher education are.absent. While

the bulk of,themlare incorporate% intp the teacher education
section of this.paper, some mention of such studies is
appropriate here. The most comprehensive is by Chaplin !

(note both reports, ED 069 886, 1972 and ED 099 651, 1974)
relatinq'to industrial arts teacher education programs.
Incorporating the sanction of the 4.CIATE, ,NAITTE, and the
Indtistrial Atte Division of the'AVA, Chaplin let the effort's

of a cammittee that painstakingly.detatled a picture'of
our profession's industrial arts.teacher education profile
in terms of admfnistration and finance, faculty and
assignmehts, degree patterns, departmental changes,
articulation with other units, facilitfes and equipment,
course offerings, and services available. Bakamis' (1970)
status report of teacher educator professional and edonomic
characteristics served as a uieful precursor to the preceding.

Related, but more unidimenssional in focus, teacher education
status studies were conducted by Coleman (1971) and Baker

(1970). The former identified the status of woo instruction
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.in industrial arta teacher education. The.látter focussed
!..

on content related to automation and.cybernetics. 4'

(

=

l'imally, this section on the status of our profpssion could
I:. not be comple.te without mention of the ACIATE's annual

yearbooks'. While thie series does not represent the
\ typicalsuevey-genexatied status atl-pdy methodology, they

constitute an important Varallei.tio such approaches. In
. .

them., the profeision's status is deicriped by the analYke'r,
. .

conceptualizef, and dre.amer. These books represent a.
-significant milepost.in the evolution orour profession
and, as such, they qualify as status studies. Furthermore,
the suppart of the McMnight Publishing Company in publishing
'the'se volumes is evidence of the .health of our profession.
Such sUpport deserves our genuine gratitude, particularly in
teims of what ttie documents genekate. For the period
included in this review, the topics addressed by the siiles
included: A Historical PerApect*ve of Industry (Luetkemeyer,
1968): Industrial Technology Eaucation (Dean and Hauer, 1969) ,

Industrial Arts for Disadvantaged_youth (Ga.lin'gtbn,1970)94
CoMponents of,Teaqher Education, fifely and Streighler, 1971),
Industrial Arts for the Early Adolescent (Householde, 1972a),
Industrial Arts in Senior Iligh .qchool (Lockette, 1973),
Industrial AOs for,the Elementary School, (Throw4k and Weber,
1974) , A Guide to the Planning of Industridl.Arts Facilities -

(Moonf, 19 , Future Alternatives for Industrial Arts (Smalley,
1976)1: setency Based Industrial Arts Teaciler Education
.(Brueckman and. Brooks, 1977), In.dustrial Arts in the Open
Access Curriculum (Anderson, 1978) , and Industrial Education':
Retrospect, Prospect (Martin, 1979).

Insofar as.the conditibn ofOthe profession is characterized .

by the ideas of its practitioners, one other series documents
our status, namblx, thei AIAA annual conferenCe proceedings.
Available from the assockation (and in some from ERIC) ,

these.compilations depict a tota,1 vivv of 'the pr fession.
(Note:t The volumes are listed in theireferences under the
name oP6--he AIAA). Similarly, the American Vocational
Association's conference proceedings.-for the brief /ieriod
that they were pUblished, represent an equally valuable
documentatiOn of the- pUlse of t1 profession. The reader
is directed to the Industrial Art Divirsion section of
these proceedings. (Nii)te: The p oceeclings are listed in
the references under the name of the AVi

4
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STATUS STUDIES: STATE SPECIFIC

A host of disser4tions este lished ppollections of basic )

descriptive stttistics for i dividuat states. These include$:
Pennsylvania (Kabafiji n, 1 9 and Dellinger, 1974), Tennessee
(.Ephraim, 1969), Was ngion (Edmison, 1973), Iowa (Teig,
1975) , Arkansas (Cru p, 1968), Idaho (Bird, 1973), Texas
(Stuart, 1968; Richa a., 1970) , Hawaii (G ovei; ,1968), a d

Maryland (Wilson, 1940). Using a more comprehensive scope&
Mamely, that of vocational education, the comptnion studies.,

6 of Milam (1968) 'and M-Neil (1968) also provided useful
documentation of the.profession's status in Alabama, Arkansts, .

Louisiana, Mississippi, Florida, and ,South Carolina. There

were mahy,similarities id ,the items surveyed. For example, ;

Grover, Kabakjian,.Edrison, Bird, Richards, and Wilson
1

ldcluded content and objective queAtion areas. The last,

three rdsearchers htmed investigated those as well as
/

teacher credentials and facility characteristics. Among

the aspects inves
t
igated were expense's incurred by'industrial

arts students and the amount offoccivational in4rmation
received (Kabakjiin), inservice needs (Teig), ttaching
methods (Edmison and Kabakjian), and seate supervisor
services (Bird). A historical pecspective was presehted

by Stuart. ,

In'terms.of research methodology, these,studies broached
no ney frontiers. All employed conireptional questionnaire
procedures; some used juries. Perhaps the most innovative
was Edmison's use of the Q-Sort technique. While all
surveyed teachers, Bird and Richards also sampled principals.
Edmison included teacher educators'and supenNisors/
coordinators; Ephraim also included the latter group.

The findings from such widely dispersed surveysophowed
remarkable similarities. Courses in general.shop, woods,
drafting, and metals all were reported as being bhe mqst

.

prevalent offertngs in reports by Kabakjian, Richards, Bird,
and Edmison.. Two statistics provided additional indight:
Bird reported 26 percent in woods; Grover repotied 53 percent
in general Shop at the 7th grade level. Kabakjian'S random
sample indicated an incidence of 98 percent responding school's
offering Woods; 90 percent metals; and 71 percent drawing, There
were-relatively few reports of industrial arts for the elementary c
grades (Bird); graphic arts, plastics, elec'tricity-electronics,
and energy and power (Bird); energy and power were also found to
be offered infrequently (Kabakjiall). The latter observed that
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the size of schools positively affects the nuMber and breadth
of technical offerin4s. It also is interesting to note that
Edmison'z comparison of practice to innovative ideas, while
not a status study, clearly showed,that practitioner groups
rated the. more traditional industrial arts areas (woods, metals,
dr:afting) pore highly than they did the store innovative aspects
of new curricular thrusts.

Enrollment in industrial arts is% of course, affectedby the
0 availability Of opPortunity. 'If these are restricted, as in.

Ephraim's survey (in Tennessee)4 a large portion of secondary
students will not be -sbl Ito take industrial arts. This is in
contrast to the 70 perde t of Hawaii's schools which offer
industrial arts. Beyon availability, counselor guidance and
teacher ibput also ofte4i affect enrpllment. However-, Crump's
iinding directly contfadicted this'. This leaves iischool policy ,

"As a major determinant. Wilson's review of graph.ic.arts
a programs in Maryland indicated that even in this active state,

there is an absence pf school requireatents that would have i..11
students take industrial arts. At the time of his surirey (1969),
Wilson found some industrial arts, requirement for junior high.
%sChool boys; however, less than PO percent are required to:.do so
in senior high sChoól. Bird's survey produced an essentially
parallel finding.with enrollments of 88 percent male' and 12
.percent female&

,In terms of instructional methodology, the studiei typically
showed our profession as relatively conservative. Dellinger
reported the overhead projector as the most frequently'used
audio-visual device, buterclassroom management by students,
role-playing team projects, and diagrostic evaluation all
merited relatively little teacher interest, according to Edmison..
Similarly, Kabakjian found mass and line production, film, and
video techniques infrequently used. He also identified the
individual project as the most Commonly employec instructional
teChnique.

-

Teracher credentials were a bright spot in all surveys that
folcussed upon them. Grover, Kabakjian, Richards, Bird, and
Ephraim all reported qualified insluctors and such data as:
94 percent holding baccalaureate.a §4 percent master's.degrees
(Kabakjian), 50 Percent to 93.6 percent having work experience
(Wilson adik Bird respectively), an average of 6.9 percent years
teaching .experience (Bird) , an average of 35 (Bir(d), and only
2 percent temporarily or provisionally certificated (Bird).
Bird also noted the statistic that 51. Percent of the teachers
supplemented their income with second jobs.

Teachers reparted with consistency the inadequacy of their .

instructional facilities (Bird) and; with Wilson's respondents,
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such judgments were in the majority. Small wonder that
teachers felt administrator supibrt was vital for successful
prograiming (Richards) and that,they aalled for facility
impro.vments necissacy to offertechnplogical7basj'd
instruction: Richards even advocatea the ,restructuring pf ./
Texas' iadUstrial arts program to fefleot techiology./ ./ /

44

'In the light of such findings, ii is not sltprising that
, A 1

(abakjian, Teig, Dphraim, Wilson, and Richarditall urged
vmater professional development, *loth preservice gild)inservice.
Richards specified the need for more 'poWer technology,'
electricity-electronics, research and'developme.nt, and graphic
arts presence in the state's degree programs.

Minnesota's Industrial Arts-Industrial gducation tension led *
to the state's Division of Vocational Téchnical1X4ucatioli/
award of a grant to a private contrictor. Its purpose was ,

to identily opinions and Perceptions pertaining.to state
supervision, industrial arts funding, and certificatioh: t

,"reachersi'administrators, And teacher educators served asf
the sampled population. A large amount of descriptive data
was incorporated in the final report by MohrenWeiser'(1978),
along with the folloWing conclusions; the image of industrial
arts needed bolstering; priority areas for state i.ndeistrial

arts supervision activities included curriculum development
and public ielations; ebachers.did not falior a work experVence
license requirement; tee.chers supported master,,s programs'
with greater technical emphasis; and equipment, curriculum
and inservice funding were desired. -

ak

More specific in focus was Szekely's (1977) development of a
profile of New York C.qy's newly sex-integrated)junior high
school home economics and industial arts classes. Her data
substantiated significant differences between student and'

teacher perception of coed classes, skills, and abilities,
changing male and female roles, vocational anA leisure
interests, and teacher treatment. Not surprisingly, Szekely
found tl;at teachers with such coed experiences Viewed the
.laboratory program differently than those who had not
experienced it.

In contrast to szekely's analysis of a single city°b program,
Collins' (1968) study Of industrial arts in the public secdhdary
schools of tht southern Appalachian region represented a
different approach than the precedkpg city, state, and m,ational

perspectives. Conducteld.as part of an overall study of;these
'schools, the investigaeion resulted in one of the\few
descriptions of rural industrial arts..

.4 .
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YOREIGN PROGRAMS
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0

Some foreigh studentsovho have studied in this.
1
ountry quite.

111;i3

)

naturally have foculptn Oipting what they have learned
to the needsndif their countries.' Together with itudents
from the United States, who are interested in internatipnal
issues, a number of foreign students have conducted studie's
which cionstitute a useful mirror foi.our profession.. Target
countries have included Jordoh (A1-8ukhari, 1968), Taiwen
(Chinese *Ministry of Education, 19694 Chang, 1974), Trinidad
and Tabago,(Dyer, 1974)a Ecuador (Gildtan, 1969), Aouth Vietnam'
(Long, 1974), Amexican Samoa (Thomas et al., 1973) , Japan j

(iaship, 1975), and East'Pakistan (Mohee, 1968).
A .

v

Thmost prevalent objectives were the attempts to.develop a
.'PrOram vduitable for implementation in*the targe,t country.,

:Chang did this for an industrial technical teacher education
preparation in Taiwan. Y rhio did the.same for the industrial
arts teacher education p ram at Tokyo''s Gakugei Univdisity.

, Dyer plannttd a junior h h and secondary 'school industrial
. arts OurriCulum for Trinidad and Tabago. Mohee'Apabliished

I an overall industrial arts program foe East Pakistan/ These

-A***
studies often provided insights"useful to the hosts as-well

.

.as t4e-guest3. Examples included Chang's form4atifoi-the ..:'

(

prediction,of teacher demand and Mohee's suggesied staging
o nus ar a cf idtrial.ts nd voa'tfonal education offerings in

t

, 0 ,

the-contexp of an overall, program;
.

.

% .

. Essential features. of)thve "exportar progrAss included
Caang's catl far inaervice teacher ddixcation, Dyer's 'f .

i
.. -identification of the imperative nature og vocational guidance

4as well as a dbmi3lementing vockitional education program, and
Mohee's emphasis ,ah y(a general education aspects of industrial
arts. The latte al o are embodied an_Aer's demand for

,

careful .00rrela on between scienc *ana. dustrial arts.
0 Additional redommendations paralle4 to Un ted States practice

is 'found in Mohee'S call for genera ifso laboratories
and in Dyer's adaptation of IACP and is .bjective thap all
studente should experience industrial

,

The studies, by the Chinele Ministry ot Education and by Thomas
et al. provided evaluativ descriptionsof for4ign projects.
The former presented a major UNICEF and.UNESCG effart toward
enhancing industrial arts and vocational guidance in, Taiwan.
Thomas found a need for curriculumsdevelopment, follow-up
studies, community surveyf, scheduling changes, inservice
education, 'and support system improvements in industrial

0 :
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arts aAd vocational eductionas pi4cti 4d in laiterican.;Stimoa.
"a

.

i. 4'
,z,

.

* ..

k.
4

In 'witching now trom ,a4 export colitloois to anAlysihg oiWer
countries' industrial arts-related proiramsf,. the.,chiauvinism ..

of "one wa "AtAonsideraticins become .appirent. ..For .ex#mple,
Yoshio's .(1 0- review of JapariedeOnduetrial atts'predented
a parallel pr gram mot:leaf:one that obvioug1 67. eiciSts in a
society radically different from ours. AeVertheleas, many
of the perceived problems bea\a marked 'Similarity tf.those
faced by indu"trial arts pracettioners in this couRtry.-
Similarly, Eggleston's (1976) perspectives bn th* transformation
of industrial arts in Britain provided equivalent ihRut from
that country. The three otlier foreign studies were.fess
directly related to industrial arts, but each.had implications
for foreign applications. .Eseeptially, all employed case,'
study approaches. Al-Bukhari pursued a human resources
perspective a4d.combined it wl.th a review of the relative.cost,
effectiveness of Jordan'i alternative occupational education
delivery eysiems: Gilman used a similar-methodolbgy to identify
links between education and the larger economic and social
planming issues of Ecuador. Long pursued these links for
South Vietnam and presented historical documentation.q1
vocational and technical education. Ad did Chang, Lon,g
projected educational demands. .Both Long and Al-Bukhari
identified the need for Careful coordination i:setweep industry

'and education. Lond echoed,Dyer's recogn4tion of the
. -

importance .of vocational guidance. . 0

4

%
0

0

.
a

S.!

.140

The preceding three studies were provoCiltive.in that' each
failed to address the crucial as ect of career development
and prevocational'education, as ll as the more pervasive
one of technological,literacy. C mprehensive documentation
of foreigh developmental approaches, such as GilmanIcompiled,

.
seemed to neglect industrial arti and its contribution to the

foundations of industrial development. Ourcnation's comparative
education thrusts might lry well be able t6 assist our
profession in developimg a strategy to combat this
shortsightedness.

C.

6. SUMMARY1,

'PerLps due to the decision to summaq.ze special needs programs
as they pertained to other aspectk-"Of thit review, no.
significant, overall system was oberved that would suggest
that the special needs research was comprehensive,in nature or
systematically pursued. In fact, the number of uch studies is
surprisingly small compared to the amount of j rnal space it .

has occupied. The obvious morality, of the iasue seems so
heavily loaded in favor of its careful tgeatment that it

P .
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generally immoral for'it to have recei ved such lAtik,attention.
Since.we do not ,cohsider ourselves to be experts ig sp,cial.
needs education, it may,be that such experts would take,issue
with'these obitarvatiohs.

F
Status studiss presented 4rather curious contradIction. A
F4zsab1e n4mber have'been onducted at tbe.state 'levels. They.

° typiaally have been done in a relatively.traditiona; survey
tapproach ahd have been coriterned with'rather Iimitea descriptive
Atatistice. What is strangel'however, is t,hit, despite all
their simikarities, there is little In the form'of an overall
aggregation of these proje0s. 'It seems that'individual
building blocks exist, but%no one as yet has put the wall
together. PerhAis Schmt.tt and Palley,,s,research in 1966 (and,
hence, putside the tipte eeope of this review) is the only
nátidnal perspective available. There is hot:43,in thit the
USOE has recovazed this need and hasr in fact, commissidned
a natlonal study to develop a data base koi our profession.°
It will be pertkpularly interesting to compare the finding's
ofe this,study to the projedtions for 1980 that eere advanced
by Mannion and (9,71). What is almost fnexculableC 4
however, is that he existing data-gathering mechanipms have
apparently.allowed industrial arts information to "fall

. between the 'cracks:" More specifically, kt seems nconscioriable
for state,division of vocational education.to coll ct detailed

. program inlormation for the traditional service ar as and then--
although industrial arts is:treated as a member of the
vocational family -- not collect equim4lent data for industrial
arts. It also appears that considerable practitioner
resentment would be aroused if there were greater awarelhess
of the fact that little of tha abundant data that principals, .
superintendents, and teacheri supply to state departmenti is
retrievable.

It also appears that there ate some status studies that-are
useful contributions.to the teacher. Specifically, it would
seem that 4 careful analysis of industrial arts in state
career education plans, in plans for the eiducation of the
disacWantaged and the-,handicapped, and as part- of various , k.

: state human resource plans'all Would be signficant. tEven more
dhallenging would be a careful'analysis 4f industtial arts
ana its presence in state plans for vocational education.,i
For different reasonp, another difficult -- yet important --0C- .

study is for a review of the 'contribution and activities of
A.44*

state industrial arts associations,.and particu,Wly on,es
focussed on the effects -of industrial arts assoctilition kba
AVA relate
American
in its mem
seems appr

activities; With the r4cent incorporation of the
dustrial Arts Student Association and the increase
erehip, a status study of.student groups also
priate. An urgent,need f4r a description of current
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practice seemingly is llerl'for by the 'nation's increasag.
attention to urbap ed pion. "This thrlst suggeate a

a

corresponding one in terms of iUraliireas% .

)
1 .

, le
. .

7.
.4 .

:
.

'The contributions of the American Council.of Ipduserical'Aets .

Teacher Educators yearbooks to the documentation Of "the
profession'is views on educational programs cannot be overstated:.
This contributitin,°which'can only be made possible by a joipt

. .

.. effort b tweenthe profession and the publighere.in t4is case
the M ght'Publishing 'Company, is.particularly signifiCant in
that autherdikmarshalled research effort in ways that are

c .

relak ly no tfadiiional iwour profession. The rpsulting
documlin s ar .nob depprtment oriented or individual, oriOnted;
they are truly ,prOfedgiopally oriented. Similarly, the .

contributions of AIAnd AVA conference proceedings should be.
i- noted along with the fact that it is inconceivable that'the

latter havd been discontinued. ilifhep one considers the
, magnitude of the person hours.and financial investment by.

.
six to nine thousand professionals' in a coriferenice that.
lasts for fourintensive days, ode cannot conceive.of any
reason for nptdocumepting the fruits ci,f thoge fabors.

C. N Certapily the AVA's Ydarbooks are a significant contribution;
...9- however, they caanot begin to substitute for conference

prpcdeplings. The industrial arts seator of the vocational
education,profession needs to be cognizant of th:ls omission
and take 'steps toward rectifying this situation.

. . . ,.

Foreign studies were presented but only toa limited degree.
Truly, comparative efforts are nonexist t. We would recommend
a study of the roles of technological ltery in a variety
of societies, and in the ways educationai,prcigrams attempt to
develop this type of literacy knAheir you$1: Clearly, our

4 profession's evolution is beyond ?the stage'where we meidly
want to "exhort" what we.aredoing. The investment in human
resources.in countries such ag Japan, Great Britain, and Wgst
Germany certainly..,could provide useful insighti,'As could
reviews of such agencies as UNESCO,and the International
Labor Qeganization.

To conclude: "The'.current industrial artscukriculum Apes not
even mea4Are up to the program recommended by the professioq
ten to t4entyoyea,rs.ago"(16. 30). From the data revivewed in this
sectioh, we would find it difficult to argue with this
guotatiZn. What is tremendously disquietingLis that the quote
is abstracted directly from Schmitt and Pelley's research --
publiahed in 1966. Now, some thi2teen years later, we still
ask wi\iran we riot take issue 1.44th such a concern.

1

0
r
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CURRICULUM. \\
0

9.

.1;15.he development of industrial arts curriculum occupied the
.

...
.

. attention of a substantial portion of researchers. Studies

\
%

;Tanged rougCrigorous investigations to speculatiyea inquiries.
', Their nature and number make accurate evaluation impossible

'a andcclassitd.ciNt4on almoit impossible. For operational purposes
. Moe/ever, studips were assigned to one of the following
classificabIonWAcomprdhensive efforts, curriculum processes

-:. atvd.anakysest.indrustry-education analyses, instructional unis,
IACf, and evatUation of curiculum implementation effectiveness.

. ,
.4 '4

COMPREHENSIVE EFFORTS.,

4 general foRus:has beew4provided in a number of studies. For
example,. Wftte (.1974)1.studied c_urriculum developers to identify
their location, involvement, problems, and needs. Householder's
(1972b) review.and evaluaponsprindustrial arts cuciiculum
efforts analyzed and cotpared4the innovative programVof the
1960s. He Concluded that, despite a concern for improvement,
there wail still no instance where an innovative progiam
has been%implemente4 across all grade levels.

,

HoUseholder also'devtV.oped A? updated review of the cuvridulub
movements of the 1960s it an ACIATE Yearbook (Martin, 1979).

. .

Ziegler did the same for the 1970s. Also relevant to the
overview is(t is tearbook'i treatment of deve).opment processes
used by two i novative rnduatrial arts programs, the impact
of technology,on industrial arts subject mattert.and industrial

, arts as a .discipline.'for studying the future. Another useful
Overview was provided by Wolaitsky arld,puVall's (1975)
discussion of curriculum models and relevancp.

. .

, t

Some solations tto the lack of imPlementation, as identified by
Householder, may be found in Mason (1971). Also..included
there is A perceptive analysis of change related industrial .

Arts curriculum literature, an exposition of Cochran's (1970).
and the AVA's (1970) classifications of innovative curricula.
qte AVA'S earlier booklett(1968). on improving instruction in

t iztdutrial arts also was an attempt to advance apprdpriate
pr ctice in industrial arts. Besides its useful treatment
oV ntent, it also bresented work'ible suggestions for facilities
and valuat.is that will4suppOrt the desired curriculum.

4,.

.
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-/nndvative approaclies.to industrial Itrts education in
secondary schools weee studied by both Mongerson an4 Cochran
in 1968. The former reported that desOite the apparent
diversity, methods, content, gnd organi'xation were similar
in the programs studied. Cochran (1968)\examined the aspirations
of the devogopers of innovative curricula as contrasted
with Mongerson's focus on implementation. He utiwi.ized fattor
analysis techniques to compare contemporary progiims in
an attempt to identify common elements, basi directions,,
and contributions to the field. Cochran's la er publication
(1970) served asia milestone comparative stud of.innovative
induArial education programs. The AVA's bookl t on innovative'

,procirams in industrial arts (1970) provided simi ar and even
more concise treatment.

a

-Maley's repeort (1969) on the Maryland Plan provide a useful
'description af a process for establishing a coheren system
of'objectives, program, and outcomes. The relations ips,
betweem theory and practice are brought to the fore; the
resulting contrast to traditional approaches becomes 'obvious.
Other innovative industrial arts prograps are described in
the AIAA's (1971 - 1973 d) Foeus.! Curriculum Projecte reprint
of seven articles.

During this same 'time period, the implications advanced by .
advocates of innovative programs frequently suggested.the
desirability of a uniform nationwide industrial arts curriculum.
Carter's (1970) responses from 360 college industrial arts
chairpersons, state supervisors, and industrial arts teachers
revealed plat while considerable importance was attributed
to curricular reform, the concept of a national curriculum
did not receive endorsement. However, the sample allowed that
a "common core" of industrial arts learning experience should
be established., Essentially the same position Was reported
by Ande'rson (19470).

0 .

Relevance, an essential criterion for industrial arts
c'urriculum development, was described by Martin (1973). Budke
(1970) developed guidelines for vocational programs at the
junior high school level. Principals were selected from
a review of the literature and validated by a jury. , Thirteen
program areas were consj.dered to be important in the junior
high'school prevocational program. Such guidelines for
curriculum development also were the core of Burroughs' (1970)

study. He developed criteria for an adequate industrial
arts program by reviewing'literature, research, and curriculum
guides. These criteria were used in a survey to ascertain the
appropriateness of industrial arts programs. Similarly,
Bender (1976) represented the efforts of a core of North
Dakota's industrial arts leadership in systematically reviewing
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and- applyinv curriculum guidelihes. The result was a curriculum
structure aneguide for secondary school industrial'arts
that is effectiveay integrated with the state's indusErial
artsomaster plan. Such articulation is, of course, mandatory
if genuine implementation is expected.: It also is important
that the developed materials comprise a representativl facet
Of thealarger national industrial artso context.

For these reasons, it seems fortunate that such state-wide
efforts are increasing in frequency. New Jersey (Dyrenfurth,
1978), North Dakota (Master PlanCommittee, 19.75), Texas
(Pierson, 1974 a, c), Virginia (Virginia Industrial Arts
.Education Service, 1977), Oregon (Tri-toun y Goal Development-
Project, 1973 a, b, c), an Iowa'(Iowa Department of Public'
Instruction, 1.975) are som states for which documentation is
readily available. As mig t be expected, these materials
range.considerably in cont nt. In some, such 4a New Jersey,
only the precursors to cur iculum action are described.
An emphasis on the establi hment of a rationale is evident
in Pierson's (1974 a, b, c) and Iowa's-(Iowa Department of
Public Ins'truction, 1975) , and Oregon's (Tri-County Goal
Development Project, 1973a) project descriptions. Recommended
curriculum processes comprised a large portion of Pierson
(1974c) and the Tri-County Goal DevelopMent Project (1973b).
Key curricuiuin products resulting from.,these projects includes1
a'detailed settof K-11 course goals'in industrial education
(Tri-County Goal Defrelopment Project, 19730 and a set of cluster
curricufum guideg's in North Dakota and /owa. The latter are
discussed in the seciion on instructional units. Riti and
Wright (197') reported on another state approach 'by providing
useful flow charts that depicted hoist to work with industrial
arts guIdes once they are developed.

ith the relatively recent emergence of career education,
Rauley's (1978) development of a model is not unexpected.° What
id unusual is 'that it is the only one that 4ocdmented an approach
whereby denior high school students achievid career objectives
by means of an emphasis on the concepts of industry.in
comprehensive industrial education program.

CURRICULUM PROCESSES

DeVore (1968) provided the profession with a pervasive.overview
of.-key curriculum development pr6pesses as well as significant
.introduction to the implications pf discipline-based effort.

He also laid the foundation for the case of the technology
education thrust. Furthermore, he even evolved an implementation
of his structural concepts and possible school application.

\
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Studies by Byle (1975) and Cremer (1970) gdheraied important
curriculum process information. The fcqmer used and veriiied
an occupational analysis model to identify metfric measurement
competencies for preservice and inservice graphic arts
edpcation. Cremer, in addressing objectives rather than content
identification, developed planning guides to ass,ist teachers
ih wri4ng behavioral objectives. His comparison of teachers,
supported and not supported with these guides, indicated.that
the use of guides consistently allbwed greater succesS'in
writing objectives to various levels of the cegnitive taxonomy.

Like Cremer, Dyrenfurth (1976) sought to evolve a system to
facilitate instructor'development of a comprehensive and
articulated set of objectives from very global program goals
to the extremely specific behavioral objectivei.used to guide
each learning episode. Contained in this AIAA presentation
are examples and descriptions of procedures that allow classroom

. instructors to conveniently chart such a.continuum of objectives..

The recent emphasis upon criterion referenced instruction has
led to the publication of performance objective statements
for industrial arts. In most instances, these statements of
performance objectives have been developed' and field tested.
However, many await systematic validation studies. Barrimgton
et al. (1970) recommended behavioral objectives fo'r elementary
industrial arts programs. Goldsbury et al. proposed performance
objectives with criterion measuresafor American Industries
courses (1975a, 1975b). Related publications presented
performance objectives in woods (Bunch et al., 1972a) , metals
(Bunch et al. 1972b) , graphic communications (*Duvall County
School Board, 1973) , and power and transportation (Goldsbury
et al., 1975c).

The issue of competency-based content was addressed at a.
two-day conference at the University of Wisconsin-:Stout.
In the proceedings (Wright, 1973a) , Bensen referred a "paint
by number" analogy as indicative of a major weakness of
competency based instruction, one can paint but ohly in 'a

compartmentalized fashion. The need for careful specification
is acknowledged. However, instructional implementation requires
significant attention to humaneness of instruction as well
as to the integration of competencies into a whole. Bensen
emphasized the need for an overall systems model so' that
both instructors and students can establish accountability
at all times.

A complete statewide plan for'tdeveloping competency-based
instruction and a catalog of competencies, objectives, and
criteria was reported by Ritz and Joyner (1978) . They
recommended fifteen task area catalogs be developed for



.

Virginia. Another statewide effOrt was documented in the
North DakOta, State board for Vocational Education's introduction '

to their Levell 1 Cuiciculum Guide (1977a). Although this guide .

waif not competency-based, it was designed to assist industrial
arts teacheri to develop prdgrams consistent with overall state
rationale.

The careful,analysis of purpose and peiformance.required to
develop behayioral objective statements can be a useful.
research process in industrial arts education. At this writing,
,.there is little significant body of knowledge which enables
a regbarcher to predict the probable attainment of behavioral
objectives. In altrelated'pracess inVestigation, computer
analysia of the body of know,Xedg& of industrial technOlogy war
utilized in the curriculum development process by Rosser (1968).
Computer assistance was utilized totformulate objectives,
identify curriculum content and experience combinations, and
monitior continuity. Computer util4zation was found to be cost-
and time-effective in the curricu,liim development process.
Computer-based plknning (Paulter, 1972) in the form Of mahine-
generated4research units, was another effective.,applicatign Of

contemporary technology.

Another application of systerds theory was reported by the

University of4Alberta's Departi . nt of Induiqrial and Vocational
Education (1,7l). The report outlined the results of an
application of network methods.to curriculum organization.
As a product these networks have the advantage of providing:
a visual overview of a curriculuth as well as the sequences in
it. Mongerson'(1971) also illustrated the use of.,.network
approaches) critical path methods we're described as a tool
for developing curriculum, . .The precursor to the.two previously
-Cited studies may well. haVe 1:;een Yoho (1969),.'since his
SNAP Map application of his,systims analyses technique to
industrial arts .curriculum Aevelopment Clearly establishes
precedence in,the use of the technique.

Educational systems design provided a basis for the development
of guidelines (O'Hara, 1972). The technique, designed for'a
freshman course in engineering, was modified to develop a
unit for beginning industrial arts students. . Based on an
initial study WAth junior high school students, the technique
Appeared to be appropriate for the higher level of cognitive
behavior, i.e., analysis.; synthesis, and evaluation. Israel
(1973) field-tested an organizational:pattern focused on a
hierarthical task'drganization pattern. .While not definitive,
the findings offered some substantiation for the system.

Working closely with a curriculum revisidn process, Wright
(1976) identified the type of change agency situation: Both
the formal and the informal organizational structures were

4
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studied to idiniify the key,individuals in th'e Setting.
Pierson (1974a, b, c) developed a'rationale fot selecting
learning activities in industrial tats 'on the basis of the
individual utilization of the competency. Roth philosophical
And psychological bases were identified in the curriculum
derivation =del. Similarly, Aliman (1971) outlined some
key psychological principles in.curriculutpf design. Pierson
(,,1914c) pointed out that thp link b4t4een*ICognitive and
affective aspec'ts of learning has been neglected by ttraditional
curriculum development processes. The analysis of transLactions
.procedure which he described is specifically desivned to
derive a curriculum that is more humanistic', concrete, and
inductive than those developed by others.

For:a more speciffc Subset of.industrial arts students, a
similar intent was pur.sued by Davis (1971)i. Industrial arts
programs for mentally retarded students were the subject
offs survey in junior and senior high schools. . Davit reported

,on factors Consideradsimportant in selecting industrial arts
course content for mentally ratarded:.students and suggested
shbjects of'interest to them in this area.

SAcondary school students served as the sdbjects in a survey
by Hilton (1970), who identified which experiences in industri'al
arts would b'e most significant for students. Whale his
sampTe was.drawn from only one school, thi technique of
seeking student response ii ()lie whibh is long overdue in
industrial arts. If siMilar studies were conducted, it would
be possible to generalize d'n the student appeal of industrial
arts courses.

Along these lines, Trocki (1977).attempted to develop a model
describing student adoption of an industtial arts .currictlum
innovation. While the empirical nature of the studr will
require interested researchers to peruse the complete.lAfork,
it is impiortant to note that.Trocki identified relative
advantage, compatibility, indtstrial arts grade point averages,
total number of courses taken, and the level of 'innovativeness
as iml5ortant factors -- first two for both groups with and
without industrial arts enrollment experience and the last
three for those with industrial arts enrollment experience.
Subjects without industrial arts enrollment experience
also indiCated the importance of utility, junior high school
industrial arts experi'ence, grade level, 'sex, and the level
af innovativeness%

Content identification was the object of DeVore's report (1970).
Additional insights into his perspectives are available in his
earlier article (1968). He posited the need for industrial
arts to identify conten't through discipline-based structures
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and process. He also presented one research procedure that
could accomPlish this. Sarapin (1978) presented a detailed
model for.the formative evaluation'and revision of curriculum
materials. Curriculum evaluation also was the focus of 0

CarreX (1978) who assessed the extent te which.Mississippi
Valley Industrial Teacher Education Conference members used
clusters .as an'organizer for their cuvicula. Considerably:
less implementation was noted.

Before concluding, we must refer to Operation Resource as
conducted by the Undergraduate Studies Committee of the gACIATE.,
This fire contained abstracts of key industrial arts teacher
education curriculum development activi,ties. The 1977 ACIATE
supplement updated the 1976 volume. (See ERIC document, ED 126
265).

INDUSTRY-EDUCATION ANALYSIS

One of the more popular techniques in industrial arts curriculum
A research has been the survey of industrial representativep

in order to identify potenti'al content for industrial.artg
in a specifiC.area. Existing industrial arts programs are
surveyed and the degree of correspondence between such programs
and.recommendations from industry are analyzed. In many
ways, the outcome is predictable, since industrial afts
never has pretendtd to precede.industry in title deveLopment
o'f technological processes. However, the studies are valuable
in.that they identify contemporary industry related,Aontent.
For example, Envick (1968) studied 'the equipment, materials,
and' processes utilized in the plastics industry and compared
his findings with those used in secondary schools. Suggestions

.14

Wer,e made to improve the low correspondence between the two.
Fall P (1968) studied metal and woodworking utilization in

both manufacturing industries and in the junior high school
-industrial 'arts program purporting to teach about thóse
industries. He noted that industrial representatives were
less interested in the development of skills than were the

teachers. However; the content of the courses seemed
rel tively well selected in the opinion of indUs-trial.personnel
directors.

Quier (1969) , Boyd (1973) , and Calhoun (1973) studied some
Aspects of wood technology. Their findings were consistent
in noting a discrepancy between the processes utilized in
the woodworking industry and those included in the programs
surveyed. Similarly, Grannis (1970) reported substantial
discrepancies between industrialiy recommended content
and programs in power mechanics. Hildebrand's study (1974 of

drafting led him to recommend that the educational irstitutions
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seek 'to duplicate industrial practices and provide.Oontmporary
materials. Glogovsky (1970) reviewed the relationship between
cpntent i cpllegiate-level graphic arts programs as reported
by ttle ins ructore and the recommendations of representatives
from the graphic arts industries'. Brown (1975) published a
miati-summary of rele'arch studies in the communications arena.
The programs were found to lag behind content in the industries.
yhotogz'aphic technology was studied by Salvagin (1974)
who found a substantial need for increased instruction in
such techniques at the se.condary and postsecondary levels. A
subst ntial disparity occurred between the recommendations of
the iudustries and the educational practices. Industrialists
identified content' they considered appropriate for manufacturing
technology courAes in a.study by Brueckman (1969) . The college
indgstrial arts educators surveyed were not in agreement amo411g
theitselves, reflecting the wide variability in instructional
.practices. Specific suggestions were offered.tor appropriate
techniques in content selection'for manufacturings.ftecinology
courses.

. Kale and Schmidt presented equivalent goals in more narrowly
focused projects. The status of microwave electronics'was the
subject of a study by Kale (1974). Manufacturers and. user
comibanies were consulted in an attempt to define curriculum
material related to microwave communications. Schmidt (1971)
identified thirteen high school programs in which experimental
aircraft had been constructed; ten of the programs were in
operation during 1969-100.

INSTRUCTIONAL. UNITS

.As might be expected, res.!arch efforts have provided various
inStructional units on a number of topics. Koonce's (1968)
overview of state-prepared industrial arts 'resource materials
provided a useful starting point for surveying the status of
existing instructional units. He noted (1968 data) that
over 50 percent of the states plInned to publish or revise
such materials, that states typially recommend that teachers
adapt state materials (contrasted to direct and stringent
adoption) , that the majority of teachers develop their own 1

materials, that over 90 percent of. the teachers reported
state developed materials were inappropriate for direct
adoption, that over 50 Percent of the teachers wanted
descriptions of available state kervices, and that the
perceived value of the state materials is greater for expellienced
rathet thark begin teachers.

\

\

state developed matelials also were studied by Johnson (1968).
He compared the content of these materials to that expressed



by the judimentS of key readers. in the field.. Johnson
recommended that more detail be 'Included in such documents.
He alio provided nipeteen recommendations to'assist tevelopers
in future effort!. Should readers.wish a .partial compilation
of instructionak materials in industrial arts, A two-year
bibliography (1967-1969) of AIM Citatrons was compiled by
Eshelby (1970), A similar list was published by the'Center
for Vocational and-Technical Educatibn (100'. Further
updating and continuation of sucii efforti would serve the
profession wefl. 1

Elementary school industrial arts implereentations were
devribed in the AIAA's (1971-1973e) Focus on ElementarD\Schoot
Industrial Arts. The contents included descriptions of fa\ve

approaches to K-6 industrial arts progiams: Project LOOM,
Learning Experiences in Techno-Togy, ABLE.Model Program, a
Technological Expj.oratorium, and the World of Work. The
next'educational tier's industrial arts program was outlined
in the ACIAS' (W1) pamphlet, "Industrial Arts in the Middle
School," i.4-111.,ch contained'a cursory overView of thi's level's '

curriculum and objectives, philosophy, plant re,quirements,

and teacher preparation'aemands.
. .

An initial overview of the state-of-the-art in materials and
processes was provided by Andrews (1978) . Metal finiShing,
metrics, and the wo19.d of work were the units developed
by Singletary (3,96801-, Byle (1975) , and Podell (1973) ,
respectively. Besides the analysis and descrip'tion of metal
finishing technology produced by Singletary, Andrews presented
the results of a national survey of the incidence of such
experiences in baccalaureate industrial education programs.
The results indicated a weak exposure ,tg tilis curricular '

area. With respect to the occupational function of industrial
arts, Podell assumed a similar lack of strong,exposure.
AccordiAgly, he historically documerited the changing nature
o4 work, and subsequently, develOped a study guide. The guide
sought to support the potential of industrral arts in contributing
to student infbrmation on the changing na'ture of work, activities,
and occupations. Blankenbaker and Miller's (1970),annotated
bibliography related the interpretation of industry and provided.
additional information in Podell's' area. Byle's unit on metric
measurement competencies alsc was initiated on an assumption of
need.' His graphic arts specific package involved instruction
differentiated by target occupation in a way that focused the

most intensive treatment on pressmen and the least training for
copy preparers and strippers.

The major nationwidemetrification project headed by Feiror also
produced curriculum products (Feirer, 1976a, b, c)
systematically treated both curriculum and implementation aspect:3

(DI. metrification. It included re:iourco lil;ts, transparency
originals and inservice guides.
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A numbei/of investigators identified content from 'industpial
fields and use it to develop curriculum. qraham (1971)
investigated foundry industry practices in basic metal casting .

, and recommended the invlusion of a number of experiences* in
exploratory, introductory, and advanced industrial arts
.4urses.. Design was the focus of a study, by Froknei (1968). anA
Isom W70);tboth made specific.rpcommendations for additional
instruction. Micklustes (1978) ,teacher and student manuals
on industrial design in education provided a codprehensive
vehicle by which the earlier recommendationk for increased
design emphasist can be implemented.

An overall,picture of energli. "lt4rnatives and the Tole of
industrial arts wap..published y Owens and Pinelli (1977). A

very substantial rationale for industzial arts teaCher education
in enrgy and power was develoi!ed by White 1979). Mocip .

specific'than these was Bender's (1973) vi w of alteriiative
energy systems which might be used for, utomotive-propulsion.
These systems eerved as-a basis for, a knowledge stru.cture

.

in trahsportation technology. Energy ¶nd power has been
studied by Texas A & M Universitt (197 ) and CakTlhan (1978).
The latter provided a.complete power tecTrolog.y curriculum'
guide along with recommended objectives, texts, lectures,

/ demonstrations, and laboratory experiences. The Texas
,

.. project provided sets of tppics, tests, and activities for
exploring conventional and,alternative energy sources, ,

production,land conservation. Iowa's statewide efforts°
also resulte4 in a handbook *(Bro, 1978a) for introductory,r,,,
level energy and p"ower classes and one for graphic
communications'(Beo, 1976b). Graphic communication technolo
was rev,iewed by Gysler (1971). A theoretical framework of
concePts of managemerit, production, and personnel served
as a guide in'developing a program in this technology. A

similarly.focused curriculum geide was delieloped in North ,

Dakota'as part of a statewide effort. The comprehensive -

guide (,North Dak9ta-4,tate Board for Vocational Education,'
1977b) includel a ratWonale,.content objectives, activities,
and.appropriate resources.

/
p

A resource guide in aerospace 6ducation was developed by
Packard and Haggett (1968) which included an outline for the
pres6ntation of aerospace materials in'the industrial arts
program. An industrial,pilot mechanics study was developed.
by Woodward and Meyers (1970) in which forty units Were .

,

included. CharleswOrth_(14968) reviewed the literature,
considered human factors,. explored the' specific causes of/
accidents, and subsequently built the case'for a prograp;
in safety education in industrial arts. It is surprising
th`a.t more safety.instructional programs did not surface.
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A source btok for teaching material science in,t high edlool
was 'devialo ed by.Keplan (1970). The unifying theme held
that the stricture and cOmpositim of materials determine
their propertfes and behaviors. Field testing,of this
unit was donaucted in order/to improve tbo dratt. The final,,
outcome, a source book,..is recOmmended for students who have
completed basic sci,ence courses. I

1.

Dunn (1977) developed a similar mattocial scien.ce unit on thq \
-

properties of clay and it/ applications. A..ustetql, bibliography
vovering resources for librarians 'to tixpand thele ollections

d

in the technological scope'of indistrial arts was t rePared
by the New York State Education Department (1970), This
technoloiy-based perspectisie iS exemplified irphe following
Studies. An analytical study V'y.Ritx, Wright., and Trocki (1976)
reviewed technology and identiiied four major subclassjfications:
'natural, physical, psychic, and social. The physical
technologies ware recommended for inclusion in industrial
arts programs. The Canadian Industri41 Arts Program,
descrkbed by the Alberta DePartment of Education' (1979),
prPvidedlbackground for the development of,a,broad,
technologically-based general education program. In addition
to ctirriculum developmeht, the.study alsci.outlined special

y induitrial arts programs and-illustrated laborator larining

and equipment selection. Detailed insight into the.t. nking
pf the.initiator of this program was detailed by Zid1 ,(1921).

, .

.

d a .

Studies by Larson and Krueger (1978) , Gilbert.et al. (1978) , and

Bender i1977) presented comprehensive approaches to curriculum
1

reforM. Gilbert used a four-column format .to outlirie content,
critteria, instructional resources and the like for industiial
artszecourses in general industrial arts, manufa,cturing atd
Construction, *graphic communications, anil powe.r, and energy.

, Bender *reported on North Dakota's_clusteB-based project to
rove teaching in the following clusters: industry4and*

tJchnology, graphic communications; man.ufacturing; construction*,

.and enebrgy and power. In cclAtrast to_tzhe preceding *cluster-

based approach,'Larson and Krueger itemIzed industrial arts
competencies in the specific.areas of auto mechanics,
electronics,.metals, resideAtial planning, techn,ical drawing,

woods, apd graphic arts. Same (1973) identified several '

conbept groups. Technology and environment represented two
major areas; the interface between them was the focal point
qf his sfudy. A list of.eighty7one concepts was considered
ta be important by a jury of, teacher educators. However,

they felt that these concepts rareived little emphasis in
ongoing industrial programs.

Instructional materials dealing with the manufacturing industry
were'reviewed by Nelson and Selvidge (1972) . The project
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was intended to assist cuxricglum elopers in:incorporatingc
4

.,t

concepts from industrial technology to industrial artt,
courses. Major components of the model werejotructure of
enterprise, managemeni,.researkeh and development, pio4uction,
Marketing, finance and control, personnel administrationm
Axternal relations, and secretarial lnd legal ,unctioni.

Manufacturing akso was the scope of a curriculum guide piepared
by the North Dakota curriculum effort previouely described.
The uide (North Dakota State Board for Vocational Educatt.on,
1977 is one of six pluster-based guides. It contained. a ,.

ratioha !olusteyr content and objectives, dn,i,ts on .

manufa,c. 11.1g1 kfistructional activities, projects, and a
bibliogra hy of resoueces, films, and equipment. a

; *

4 .

, A
*

. . A mere speCific aspect of manufacturing was investigeted by
4) irtrkson (1969) yho studied the peed of the industriga
17'manufacturing oPerative for, specific categories of industrial
/knowledge..)A modified Q-sort was used to ask operatives,
anagers,,,and industrial arts teacher educators\to egtimate
he re/ative importance of personnel, managementl production,
a d.industrial practices. A substantial area of agreement
oCcurred. However, differences occurred between groups as
they described the importance of specific knowledge.

Another.extension of manufacturing was otpiled by Umstattd'
(1979). His article presented a produc Aervicing curriculum's
rationale and structure. Enwisioned as a high school sequel to
the 1ACP's World.of Man9facturing, this curriculum model still
needs to be developed to a stage of implementation. Curriculum
guides in career education fiequently have Included industrial
arts. Missouri's. Depatment of Education and the Mid-Hudson
Career Development and 'Information Center both included
industrial arts for early adolescents. The elementary
industrial arts curriculum guide developed by Barrington and
others (197,0) provided an outline and suggested projects in
several areas. Heasley (1975) rtported on the effectiveness
of a'program in t..he elementary school. The technological-
based activities in conjunction with other programs resulted in
sulostantially higher achievement, increased creativity, and
improved "affective" scores.

Guidelines and principles for the development of industrial
arts prowams for visually handicapped adolescents were
presented by the American Foundation for'the Blind (1968) in a
list which emphasized 'practicality, usefulnesS and concrete
vocational opportunities. Williams and others (1976) also
developed a guide outlining-industrial arts a7tivities for
children with emotional prcAlems.
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The compilatiOn of resources assembled by Anderson et al. (:1969)

is supportive of special needs ,efforts, in this case, for
the culturally disadvantaged and the exceptional. This
highly :selected resource book included positively evaluated
items that,P9rtaine4 to Industrial arts and motor learning
as well as T.ther 'school subjects.

The development and field-testing of units has occupied many -

industrial arts reselavhers. Abitia tested a self-instructional
system in industrial design methodology,(1971). A programmed '

unit on construction Occupations was tested by Tripp (1974).
She found the unit to be effective in a field test with 120
secondary school students. Naroff (1971) prepared a 'unit
providing occupational information on metal-working careers.
The unit, field tested with 9th and 10th grade students,
worked satisfactorily, though sortie concern was expressed for its

format. Instructional units in electronics were developed
by Igram (1971), Brown (1971) , and Maness (1969). A graphic
arts resource unit was developed by Banzhaf (1972). Wolansky
(1968) identified technical content and developed an outline (

for fluid power instruction in industrial educationoteacher
preparation. Wallis (1969) performed a detailed Analysis
of tolerances and decreloped a uriit'of potational and form
tolerancing for drafting courses. Environmental concepts
were tested bye Cauley (1 1),; a set of concepts was validated
by a panel of teacher educ tors.

THE INDUSTRIAL ARTS CURRICULUM PROJECT (IACP)

,

, of the Industrial Arts Curriculum Project. This is one of th,41,
few innovative efforts to have reached enough students in

a variety of settings to 'permit substantial research. The -

program was found to be generally effective ,(Poneiac city School
District,.1971) in terms of cognitive content mastery. lqy
students.' Students expressed positive reactions to the World
of Manufacturinr portion. Most felt it would assist them
in understanding the world of manufacturing. However, they
were less than enthAiastic about the more abstract concepts .
in the program. In a comparison study, Fazzini (1970)
explored the effects of IACP's manufa turing program on
student attitude. Somewhat surprisin ly, the conventionally
treated students reported more positii4 .attitudesc, towards
banufacturing, automatiOn, and production than those wi.th
IACP experience.

.

Substantial research has been conducted on the effectiveness

The possibility that the project might contribute to
occupational selection was invesgated by West. skghth
grade students exhibited tendencies toward clarifying.their
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occupational selection was investigated by West. Eighth
grade students exhibited tenden*ies 'toward clarifyinte.their
occupational interests and 'towird selIcting work actiyities
related to thej.r occupational choices, though these tendenciea
did not attain statistical significance at the .05 level (liest,
1.969)'. A followw-up oh the original population of highssdhool
seniors indicated that 14 of the 86 responses retained their
choices, 54 bitlicatea°that they were still considering one
of their top three choices (West, 197,6). Such a longitudinal
study is notfworthy. While the results Ray pot have attained
the desired impietls.they are w rkthwhile in thit:West'i
work can serve as a model for ther researchers.

J.

Since.the project utilized a, body ems( which were unusual
in industrial arts at the time, Mason inVestigated the
meaning of those terms utilized by pe'rsOnnél in management
in manufacturing *rms.(1969). Most of the malot terms
were considered vdlid on.the basis of,the returhs. Specific
suggestiohs were Tnade for modifying five terms in the
curriculum.

Attainment of cognitive knowledge has been of interest'to
researcher Miller (1971) Who studied the performance of
studert from the IACP Field Evaluation'Conters in comparison
to stuae ts enrolled in a conventional-junior high school
industr al arts program. He concleded that stddents receiving
IACP instructlion performed as well, as those receiving
conventidnal programs when the cognitive content dealt with
convehtional industrial arts subject matter. When ghe
tests relaied to the IACP program students scored siynificantly
higher than those from the conventional,program. Attitudes
were not found to differ significantO.y between the two groups.e....
Students enrolled only in the World of Construction.portion
scored significlantly'.higher on a capital construction
industry, interèst, and inventory than did traditional \

students (Brpwder, 1972). The performance of thes two groups
bn an AchieVement test desiglied to evaluate-mastery f

World of 6onstruction did not show a significant,dif erence.
Duvger (1970) and Dugger and Buffer (1972) reported n a comparison

4-....4etween conventional instruction and project instruction in
the World of Construction, using seventh grade students.
students completing the portion'performed significantiv better
than conventional students on the World of Construction
comprehensive examination. However, the mean scores on the
general industrial arts test did not differ significantly.
Kuwik (1970) conducted a quasi-experimental study io determine
if the sequencing of two design experiencep -- in construction
followed by manufacturing -- had an additive effect compared
to jutt one experience. Although some methodological concerns,
surfaced, Kuwik felt that the findings.indicated a measurably

a
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additive effect..

4

liattson' develOpedian instrument which attempted to assess
. learning in both traditional and innovative curriculums

(1974). ffhe instruments were used to rissess cognitivk
ack4vement ofindustrial arts o jectives and studentA
attitudes towalt courses. StUde ts from World of Construction

fp
and World of Manufacturing coueses and those from traditional
courses 'were .preeested. They then received one year of the
respective prqgram and subsequently were administered.the
posttest3 The findings indicated that IACP students achieve
approximately the same progress*toward, obSectives of industrial
arys but made additional gains in objectiwes specific to IACP.
Preeference for the industrial arts Course0 indicated students
valued the World of Construction more highly than traditional.
industrial arts courses which.they in turn valued more
highly than the World of anufactiaring course. Another
comparative study (Schum, 1973) sought to identify differential

.teffects on industrial arts achievement and on the critical*
thinking ability of studEnts. Whl.le both IACP and conventional
industrial arts 'student groups demonstrated equivalent
achievement in industrial arts knowledge, the conventionally
taught group developed greater critical thinkinvability.

'These researchers ate to be commended for focusing on.the
development of knowlbdge regarding the effectiveness of this
approach. In particuftr, synthesizing studies (e.g., Buffep)s
et al., 1971) represented a:valuable building block for the''
profession. While the findings have not always been consistent
or favorable for the innovative program, they encouraged
subsequent researcher.s to validate curriculum develOpments.
Optimism is justified when note is taken of the "spin-offs"
on the initial experience. Umstattd's .(1976) overview of the
Manufacturing Education Curriculum project is one of these.
Clearly the impact of the IACP is present in how it affected
its students as well as the impetus for change it.p-rovided.
The profession owes these researchers a debt of gratitude.

EVALUATION OF CURRZCULUM
IMPLEME1TATION EFFECTIVENESS

Teacher -attitudes towards participation in innovative prOgrams
were se diaa by Renkdn (1974) . Althoug nehrly half his,

sample ad fewer than five years of exp ,i4nce, most desired .

inserv ce courses in the new curricula p'Lrior to implementation.
Nevert eless, the majority were intereAsted in changing their
existing pro$pragt H9wever, lack of money, facilities, equipment,
and time were listed as. barriersi The objective, "Understanding

/ of Industry," has been adv9eated as one of the purposes of

r
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industrial arts. Spencer (1969) developed a test cOvering
th% body of knowledge implied by this objective and administered
it to senior high school students. Higher scores were attained
by those who completed industrial arts courses han by those
who did not. General shop and unit she') courses were equally
effective inostering an understanding of industry, although'
it was helpful if the teacher,considered that objective'
important..

An assessment of the acceptance of innovation was conducted.
by Edmison'(1973), who used an instrument developed by
Cochran (1968.). Edmison found that his random sample of
secondary school tetchers were less accepting of Q-sort
items which reflect Rew empliases than were the innovators.
Similarly, tbe random sample reflected traditional elements ,

in their choices. However, both groups suggested including
both seys in the courses, individu41izing instr#ction, and
focusing on the impact of industry.

4

Starr (1973) studied eighth grade students in the. Occupation
.Versatility project', in terms of their performance in problem
solving. .Improved performance in this dimension wis attributed
tooparticipation in the project classes. Another comprehensive
approach that has many concepts in commbn.with the Otcupational
Versatility Project was the Utah model for"industrial arts.
Evaluation of it was conducted by the AIAA. The final report
(AIAA, 1978) cOmplimented the project by indicating that it
specifically targeted on "grass roots" needs, enjoyed high
student enthusiasm, and generated increased awareness of the
relationship between prokftct activities and the specific
industrial occupation underNsVudy. However, evaluators
cited methodological problems as well as Severe de-emphasis of
industrial art's technological 1J,teracy goal (in favor of
career edutation imperatives) as key weaknesses.

Much evaluation research has focused on the impact of the IACP
and its adoption. This project was developed from a research-
oriented basecand it collected much data. While many of the

,
reports are reeiewed in the section on IACP, one is cited
here. An attempt was maae to consider school organizational
factors and teacher professionalism in a'study of adoption
of the IACP (Caron, 1975) . Considerable difficulty was
experienced in obtaining accurate measurements of the relevant
factors in this pioneering study. While the available
sample was restricted in its characteristics and the difficulties
of measuring variables were apparent, the study produced
provocative findings. Caron concluded that innovation, defined
as participation in the field testing and adoption of IACP
programs, was more likely to be implemented in schools
having stable organizational structures and staffing patterns.
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Teachers of the implefented programs, however, were not
considered to be more professional than teachers who were

'tanoli innovators. Caron(noted the need fq,r standardized measures
and terminology.

Using a semantic diffeiential Scare, Smith (1974) conducted
a unique assessment of attitude change of elementiary school .
teachers as an effect of their participation .in the

implementation of career .education units in kesa, Arizona.
Career education, industrial arts, and vocational education
concept meanings were measured'using a stratified random
sample of 100 control and 100 experimental teachers. Smith
reported positive changes for industrial arts accompanied
participation in the implementation. Additionally, he found that

444A

industrial arts was viewed more positively by males and by
intermediate grade teachers, rather than primary grade teachers.

SUMMARY

It appears that the applied nature of industrial arts has
come to the Tore in terms of the tremendously diverse and
rich field of curriculum research. Obviously, much significant
research is being conducted relating to instructional units
that Anterpret various aspects of the industrikl-tèchnological
'World. There is no shortage of ideas. It seems clear that
such problems as exist do not do so in terms of conceptualizing
units but rather in implementing them. Despite this relative
strength, there is a clear area of weakness, Aamely, the senior
high school curriculum. This area probably represents pur
greatest challenge.in terms of developing curriculum that
cogently distinguishes it from.vocational education and yet
that provides for Advanced study in industrialaarts. For

some reason, thefiombers who practice our profession do not
seem.to be Content with a notion of breadth as the measure
of advanced knowledge or program quality. .

The existance of a large number of instructional units also
suggests a.possible difficulty, specifically.aCcessing and
identifying units on topics of relevance to a person4s
particular needs. Clearly, an improved disseminatiorOmethod
is needed and/or the existing vocational curriculum mechaulisms
need to be given a clear mandate by'their leaders in order
to serve industrial arts in a systematic way and to inform
practitioners of the services that are provided. Another arena
where the vocational community can assist is that of fiefU
testing. In this review, this aspect of curriculum development
is less evident, particularly in terms of controlled aspects,

than might be desirable. It, therefore, seems clear that
what is needed are some very rigorous implementations of the
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developed curricula ;Ind the careful evaluation of.their
implicatioe and 'effectiveness. ,

I

Considerable competency-based instructional efforts were
.eVidenced in the research, largely at ,the teacher education
level. ,

Tbis direction, in connection with significant attention
to the establishment of systematiccurr.iculum process, is
deemed'Most desirable by'the reviewer. Competency-based
instruction at the K-12 level was not evidenced anywhere near
the degree that teacher education was, but it appeared that
many of'the careful delineations of objectives have moved
the field in that direction. Perhaps more than any other
project, the IACP was an.example of a systematic effort
illustrating some of the best professional practices. .'

Certainly the individuals involved with the IACP dissemination
and field testing deserve the gratitude of Our profession.
,Even if individual persuasions wuill.not allow acceptance of
some of the basic premiseas'that are. essential to the project,
one must recognize the contributions made by the process.

' One of the very attractive results uncovered in this review .

is the significant increase in leadership and development
efforts exerted by the industrial arts constituency as

.

compared to its teacher education effort. Such siatewide
efforts are important in that they draw the profession together
at the unit- of practice that makes most sense in terms of. ,

rganizational structure. Systematic efforts are commendable
b cause they typically focused on the estäblishmen"t of a
rationale and detailing of individual conponents necessary

A
, to implement it. However, they suffer from the same weakness

that other cuiriculum development activities suffer, that is,

there appears to be considerable attention paid to curriculum
development but less to the use of the developed unitse It seems
that the local.imperatives of control are just too strong
to encourage large scale adoption. Of courte, the other issue
that is clear -- particularly in terms of curriculum -- is that
despite the fact that the leaders at the cutting edge would
have curriculum efforts move in certain directions, it seems
obvious that there remains a significantly large portion of
those who do not agree with the leaders. For reasons of
their own -- inertia, commitment to other ideals, or whatever --
these professionals are not involved in an effort to implefient

new curriculum efforts. Since the disparity between leadership
opinion and general public opinion is at least equally great,
this suggests that considerable effort should go into new
curriculum and develoPmentactivities that incorporate

N "Dublic awareness and sensitivity to the primary objectives
bf industrial arts as part of the development proces's. This is

compared to public awareness activities that are tacked on
only after a curiiculum is assembled!



LEARNING PROCESS ,VARIABLES

The study of variables affecting the learning process is of
central interest to industrial arts researchers. While
relatively little ,basic research was expected.in industriaa
irts, studies incfUded ih this section investigated the
application of basic pedagogical and psychological'principles .

as well,as the derivation and validation of such condepts.

PROBLEM SOLVING

Rasmussen (1973) studied the operations of subjects who worked .

on solutions to mechanical insight problems.. Tape recordings
of their verbalizations and direct observational data were
analyaed to 'identify characteelitic thinking patterns.
Organization schemes did not appear to be primary, but
persistence and associational flexibility were useful in
composing solutions comprised of combinations of set elements.
A procedural plan was developed for a systemiqtic analysis
of indiv4dual problem solving. behaviors.

+

I

Weiseman (1969) tested the effectiveness of a training unit
designed to increase the ability of undergraduate industrial
education students to identify malfunctioni in rotating
equipment. The one-half hour training session was found
to be effective in improving the performance of the
experimental group. In addition, the group showed significantly
improved ability'to diagnose faulty machine conditions+in

'a tiansfer task. Weiieman concluded that vibrotactile
performance in machine diagnosis was amenable to training.

Starr (1973) also investigated problem solving. In terms
of the, effects of an innovative industrial arts program,
occupational versatility and problem solving performance and
beliefs were enhanced by such participation. A significant
relationship was reported between student class performance
and problem solving belief& for treatment and control groups:

ORGANIZATIONAL PATTERNS

Ziegler (1975) attempted to'validate Bloom's Taxonomy of
EducationaL Objectives (1956) with regard to applications
in an introductory industrial arts electricity course.
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Behavioral'objectives were developed a't each of the six .

taxonomic levelsfor the course. Student's were asked to
discriminate between the objActives in a pair-wise manner.
While it was possible to identify an application-theory
continuum and an operational-comRutational continuum by multi-
flimensional 'scalinganalysis., the analysis tid not support
the basic taxonometfic model with its hierainhial structure.

100tit (1968) studied the effect of prior knowledge of educational
objectives and practice conditions on immedi'ate leapling. Ho
found that'prior 'knowledge of educational objectives, before
a unit was studied, resulted in more efficient student learning.
Provision of the actual objects for practice in a kaboraiory
setting, as compared to a written description of the obiects,
did not yield a significantly higher learning effect. If .

this study could be replicated with similar findings utilizing
public school students, it would cast some doubt upon a number
of principles long espoused by industrial arts educatori.
Actual objects always.have been considered necessary for
effective learner programs. Because such an identical element
approach is futile for industrial arts to attempt, Doty's
findings could be very significant -= particularly if it

becomespossible to identify conditions under which the actual

object is especially helpful.

SPEC;AL NEEDS ASPECTS

The relationshiT of special needs ancA learning process variables
has been treated in a variety of ways ranging iron general
articles to.specific experimental studies. Sullivan's (1978)
article on who the special needs students are and how special
education and industrial teacher education can help them is
an example of the former. Wargo (1977) addressed this task

in developing an outline for preservice practicums and inservice
workshops .designed to aid industrial arts instructors in working

with handicapped students.

Miller t(l977) and Buffer and Miller (1978) reported an example

of the latter categoryin wainvestigation of the. effects of
industrial arts on mentally retarded students' achievement
and retention of linear metric met!urement concepts. Using
industrial arts activities as the treatment and a workbook
as an alternative method, this four-group pretest/posttest/
control group design failed to support the superiority of
industrial art,; over workshop methods.

In a study of the variables affecting the acquisition and

tot.,,ntion ut a psychomotor task, Gaulden (1.1731 found that

c.tucablt! ment.illy retarded children with high perceptual ability

r
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performed the task more efficiently than students whose
perceptual abilities were'idwer. However, variations in
informational feedback did not result in differential performance
on the psychomotor task. In a study on the use of woodworking
handtools, Olson (1969) suggested that educable mentally
retarded students could benefit from woodworking instruction
when using carefully-seleCied tools. He recommended short
demonstrations and the integration of informational
presentations with other experiences.

Drebnan (1970) also Lought to determiA the impact of industrial
education on mentally, retarded individuals. He found that
munaelors were anxious for educable mentally retarded students
to enrcill in industrial education classes. He albo found
that stuaents who had been enrolled in the classes received
higher ratings by employers. Hep therefore, conzluded
that it.n industrial educatn background would be beneficial
to students who would be working in close relationship with
other pevple or in positions mere safety precautions needed
special emphasis.

some of the specifice of industrial arts facility modifications
'necessitated by special.neods.students were presented by
'Worrell and Mrowka (1978). A different approach to the
special needs aspects of learning process variablls was
employed by Herrick (1969). He investigated the knowledge
of basic industrial terminology possessed by inneT city
and suburban male youth. Overall, the suburbam youth .

displayed more knowledge of,verbal symbols for selected
tools and for uses of tools. In the AIAA's,(1971-1974,)
Focus on Culturally Different Students, various writere'
presented an overview of this special needs gopulation
served by industrial arts. The report included a treatment
of implications for teacher education, three perspectives
of students in urban environments, and an exploration of the
use of simulation and gaming with disadvantaged students.

PERFORMANCE DOMAINS

Sensory Motor

While motor performance is crucial to successful laboratory
experiences for industrial arts students this domain
represents a relatively unexplored territory in*terms of
research. To be sure, a few studies exist, but were it
not for a systematic effort at the University of Missouri-
'Columbia and more recently some work by Shemick, the
situatior would be more pronounced. Herschbach (1)79) also
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recognized the void; his compilation and analysis of various
psychomotor taxonomies provided a most valuable synthesis.
At the University of MissoUri, 'a series of ,exploratory,
studies by Waisner (1970) , BOutwell (1971) , Chastain (1972) ,

Meers (1972) , Hudson (1972) and Holm (1972) sou'ght to identify
relationships between various independent variables and
psychomotor performance as the dependent variable.' Stress 't

(Holm), audio visual presentation and grip'stredgth (Boutwell),
visual and verbil presentations (Chastain) , informitional
achievementv contiplity (Hudson) , and feedback media (Meeis)
were the independent variables explored: *The findings
°included the following points:

Psychomotor perfdrmance was not afiected by
contiguity (Hudson).

There'were no signifficant psychomotor achiev.em ent
differences attributable to mental ability level
(Chistain)..

L
There was no siqnificant difference in nail-driving
eAlity due to high *ad low test anxiet9) lepvelt or

to stress and nonstress treatmeAts (Holm).
c

Groups exp9sed using auditory lead of filmed visual
Tresentations demonsob,rated psychomotor task
-superiority over groups viewing a dynchronized
presentation (Cha3tain).

Students receiving qualified directive feedback
performed at a higher level of psycliomoeor ach,levement
than those using serf-evaluation techniques (Meerq.

The amount of transfer was significantly relsted
to differences in amounts of practice time (Maisner).

.There were no significant differences in the amount
of transfer due to initial task domplexity, the
interaction of practice time .and task coMplexity,
or learning task performahce time (Waisner).

A study by Jenkins (1969) ?..aralleled,the precediqg in, many
ways. He compared the.effettiveness of slides and audio tapes
to teacher demonstrations in generating student performance
on graphic arts psychomotor tasks and concluded that
demonstrations were superior to the mediated presentation.
Because feedback is deemed to be as importadt in learning
sk led behaviors as it-- the initial instructional methodology,
HurJ.ey (1971) investigated the effects of different feedback
methods and found that video7taped feedback, when augmented

7.1
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with a check slieet, was more effective than the hole use of
a checksheet or video feeabadk alone.

Also concerned with motor learning, Lutz (1969) identified
factors in kinesthesis adross a variety of. tasks. Factok
analysis identified a strong factor labeled "tactile
kinesthetic sensitiNiity" but was not successful' in establishing
dimensionality. Some instances of relationships be:tween
kinesthetie.functioning and levels of cLgnitive curictiOning
were identified. Lutz's instrumentation, however, was unique
ta our field And represented a contribution in itself.'
KinesthetiC sensitivity also was the subject of White,s
study (1970) of the influence of visual-spatial and
kinesthetic seniitivity on learning complex tracking tasks.
The visual-spatialization measure was an effective predictor

success on the tracking task; however, the kinesthetic
Aeasure did not predict success.

In'cont.rist to these studies, Shemick sOught Iiirst to establish
an overall framework for the psychomotor doulAin and then
to'pursue specific research activity. He piesented the
results of his search in a paper entitled "A Tentative
Taxonomy 'of Psicho-Motor-Skilled Tasks" (1976). Subsequeutly,
he described a coding process in his 1977 presentation at the
AIAA. Both papers dealt'with his views of the applicability
of.Fleidchman's taxonomy to industrial arts. Because, of
the ,axonomy's dichotomous decision trpe approach to
classifying tasks, it seems to hold considerable value
to the profession's future'research efforts.

Andrews (1975). attempted .to establish the appropriate age
levels for introducing two common psychomotor tasks in

inthistrial arts eduqation: the squaring ok a small piece
af saft pine using a plane and crosS-cutting a piece of wood .

along a line. Subjects aged seven, nine, eleven, and
th:rtee cbmpl dn

t
eted the tasks der controlled conditions.

IlAndrews ,eggested that'boys and girls were capable of using
the pla24 by the time they reachela the age of nine. However,
the cross-cut saw appeared to be suited more for boys and

girls ten akd older.
i4 \

.

The development of measuring ability is one of tile more

exasperating tasks faced by indlistrial arts teachers. Male
high school students were the subjects in a gtudy by Shih
(1969), who found correlations.between melsuring ability
and finger dexterity, spatial reception, kinesthetic
sensitivity, shop work achievement, mechanical knowledge,
and numerical ability. Measu'ring ability was nie. siguificantly
correlated with intelligence test scores, visual acuity,
the number of machine shop courses taken, or the level of
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maturity. In iew of the substantial prOportion of time
expended on eaching measurement concepts and procedures,
it would appear profitdble to follow this study with additional
ones in order to provide guidelines for practice in teaching
measurement%

D'Ambrosio (19692 sought to identify psychomotor achievement
differehces betwten students participating'in the IACP World
Of Construction courses And those enrolled in,traditional
courses. Im general, the groups were similar in achle.vement
after the aompletion of the courses. Several cognitive.
achievement factors° were identified as relited.to Rerformance
on the4.psychomotor task. One prerequisite competency also
was identified: measdrement achievement, the ability to
make linear measurements, was signiffcantly correlated *

with.achievement on a psychomotor task. Careful attention
should be focused on the contradictory findings of D4Ambrosio's
and Shih's studies. Also part of the IACP developmental
effort was. BuCkingham's (1973).exploration of the effects
of Pognitive enablers on task performance. Se concluded
that thegreater the number of enablers, the 'higher a
performnce level was selected as appropriate by a panel of
judges. This provided considerable support for the maxim
that knowledge is the better part of skill.

Jordan (1974) studied the psychomotor performinde of jlinior
high school ip,tudents on a task in whi;ch their initial
performance was judged to be failing. He found that high
ability students made fewer errors in completing thea task,
even though tf:ey. equired an equal period of time as students
With low mental bilit1es.. It,was found thelpfUl to remove
a student from t e failure and permit them 'to work on a
different task b fore they we're asked to return to the
performance on which they 'had faildd initially.

Obeeite_ (1978) studied thl effect of using behavioral
objectives on drafting penciling skill. The 'study is notable
in that Obreiter introduced the notion of p.sychomotor skill
stability. Student performance typically Was enhanced by
the use of behavioral objectives. Both 16-19 year old
male and female students performed bett'er than students
13-15 years old. This suggested the.applicabijity of a
direct,. mhturati.on.link to performance. Bortz (1967)
inveqtigated.maturation an.d intelligence in terms of the
effeckts on-male 7th, 8th and 9th grade students' sawing and
hamme'ring skills and concluded that the independent variables
accounted for 1e4 than one half the variance required to
predict performance. A large-scale project by Drummond
and Vitro (1)7';) investigated the eff*.cts of practice on
hammering aud sawing and reported that practice resulted in
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higher scores. They'also investigated the effects of
seilected strategies on 'learning efficiency in vocational-
technical edubation, using readouts in cognitive, affective,
and psychomotor domains (Drummond and Vitro, 1974).

1
e

4

Creativity

Creativity in rndustrial arts was investigated by Clay (1965).
Afer developing and verifying an operational definition of
the term, Clay constructed and administered an inventory
to a random .sample of 297 Michigan junior and senior high
schools industrial arts instructors. The findings revealed
a crossover Affect in that while junior high school teachers
in multi.ple area laboratories indicated greater enCouragement
0* creative behavior than junior .high, s..chool teachers in
limitAU area or unit Shops, senior hOlh school teachers
had exact4y the .opposiete tendencies. Clay also identified
a relationihip'in.thaV teachers emphasizing the self-
realizektion objectives of industrial arts tended to,encourage
creative bqlavior more than those who advocated skill
development4and/or interpreting of industry.

t.

Irvine (1966) pursued the definition of cre"Oivi.,ty in terms
.of ideAifying the-relationship of creative thinking to
psychomotor ability, mtchanical reasoning ability, vocational
aptitude, and overall industrial arts performances of
high school industrial arts studgnts. Using data obtained
from 177 scores on the Torrance Tests of Creative T4nking
and.the Differentia/ Aptitude MiNetranical Reasoning Test,
he concluded that creati*.ve thinking was a separate ability
from those investigated. He also noted that industrial arts
programs were geared more to.verbal .than figural dimensions
of creative thinking ability:

IlLATIONSHIPS AMONG
LEARNING PROCESS VARIABLES.

Some of the key psychological principles affecting learni%g
is contained 1..11-Pierson's (1974a).monograph. This overview
of research findings was specifically conducted as part of
an industrial arts-curriculum project and deserves the
attention of industrial arts learning process researchers.
Pierson emphasized a holistic view of behavior in which
each act is understandab;e only in terms of its context.
As auch, the model is considerably antagbnistic to much of
the competency-based curri'culum disection activity. Initially,
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concept learning al-so may .seem at varA,ance with competency-
.

based efforts but it need not be so. Much of what research
evidences about concept learning (Clark, 1977) can in fact
be incorporated in curriculum-based instruction (CBI).
Likeltwise, the Piagethian principles outlined by Gore and
Schwaller (1977) also have direct application to industrial
arts and to CBI. A comprehensive overview, albeit a

1 brief one; of learning process and motivational variables was
synthesized by Rosser (1976).

Vogel (1968) compared the effectiveness of common methods
of teaching electricity in a study encompassingh1290 junior
high school students. He sought to attribute performance
differences to method, teacher, or classroom variables. His
finding*isuggested that.student achievement was affected
more by teacher variables than by the other factors, although
method variables explained some differences. Teacher

'subject matter competency in terms of college credits
received, also.affected student.. achievement. Since class
size was another important process variable, Olender and
Dyrenfurth (1979) reported the findings.of a literature
search and survey synthesis and concluded that the available
research was more provocative than explanatory. Despite
the difficulty in identifyingthe specific influences of
class si2e, it was clear that some mechanism was operating.

Three additional studies involving a facet of creativity
sought to document learning process variables. Abromaitis
(1969) examined the relationship between adolescent creative
ability and the ability to perform, or,the motiliation toward,
typical industrial arts activities. Teacher creativity
.also was investigated. In a seemingly contr4dictory finding
the data showed that the two.orelatively noncreative teachers
were significantly more successful kn',selecting creative
and noncreative students (as measured by the Torrance
Tests of Creative Thinking and a Creativitir Ratinq Scale)
than were the two creative teachers. Additionally, Abromaitis
found a limited positivee relationship between Creativity and
IQ and another between teacher ratings of.student creativity
and student industrial,arts achievement.

Rather than investigating the.effects of creativityl Babcock
(1969) studied the-effect.of problem solving on creative
thinking and visual thinking ability. The studyt, which used
a random assignment of college students to treatment groups,
showed that creatil.e problem solving -- in a descriptive
geometry cl#ss -- did not improve vis.ual thinking abil'ties\
but enhanted creative thinking.
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'Pursuing the'effects of treatmegt on creativity, Joyner (1941)
carefully structured a two by two, posttest only doeign.that
matrixid high:and low intelligence against_strUctured and
unstructured desigh problems as treatments.' .Nefther. treatment
method nor intelligence yielded significant*results. Anallris
to identify interaction effects.also failed to surfface
significant links. The reseqrcher concluded that kroth
high and low IQ studepts can 'achieve equally well in situitions
requiring creativity'and that structured and unstructured °

2. design problems may.be employed for both Categories of
students.

Ipansfer

In a study using seventh grade in'dustrial arta; students,
Waisner (1970) identified conditions which would facilitate
transfer of learning. Subjects performed better on the
transfer task if they had performed a previous learning
task. Somewhat suirprisingly, however, an increased number
of performances of the initial task did not improve transfer
performance. The complexity of the initial learning task
was not related to subsequent ability to master a trarisfer
task of moderate complexity. Nor was the quallty of the
project produced on the transfer task significantly related
to the coimpléxity of the initial learning task or to the
amount of time spent on practticing the initi.ar learnrhg
task. Howeveri there was significAnt interaction between
practice time and taik complexity.

Laboratory-Achievement° Links

Francis (1973) found that measured laboratory performance
was correlated significantly with achievement in a college-
level electricity odass. Armbrust (1969) identifie0 non-
verbal factors relating to success in a high school blsginning
drafting course. Nonverbal intelligence traitst,abetract
reasoning, spatial relations, and mechanical reasoning
accouneed for 36 percent of the variability in drafting
course grades. Medium to high levels of two or mare of
the traits typically were present among the successful
drafters. Previous industriall arts experience and .

chronological age were negatively related to success in the
drafting course. As might be expected from Armbrust's
findings, a later investigation of the relationship between
success in woodworking and differential aptitude test scores
by Cliffe (1978)/found tIvat significant positive correlations
existed.
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SprOling (1974) studied,the relationship 44'tweign laboratory
.

expViiences and performante in a college 14ivel bas4c
electronics course. He found that performance of laboratory
activities had a positive effect upon the dognitive.attainment
in electronics. However, the number-of hours devoted to,
laboratory activities were negatively related to the cognitive
scores attained. While this study was not conclusive,
it provided provocative evidence that college industrial

,education courses might consider experimenting with a
smaller number of lab hours when cognitive attainment is

the primary goal.

In a study 'which cut across areas of teacher education and
student lierformance, Johnston (1974) investigated over
two thousand students enrolled in industrial arts machine
shop and yocational machine shop programs. Achievement
test scores attained by the students served as the criterion.
The industrial arts students and vocational students did
not differ significantly in terms of test scores. The amount
of industrial work experience possessed by the teacher was
not significantly related to mean scores attained by
students. The number:of years of teaching experience and
the academic preparation of teachers also were found to
lack significant relationship to student scores. This
bit of evidence, if it can be replicated, provided persuasive
arguments against many of our traditions. One could argue that
the achievement on a test is not the appropriate criterion
for success in a machine shop course. However, it siems to
be one valid measure; we would expect any real differences
to show up with,a sample this large. Thomas (1968) found
that high school industrial arts experiences were related
to performance on a test of manipulative ability. Senior
high school boys in woodworking and metalworking demonstrated .

higher levels of performance on several tests of manipulative
ability than were attained by students who had no industrial
arts experience. Interpretation of such results are, of
course, difficult since students who enroll in industrial
arts courses may well be those who have higher manipulative
ability.

Scott (1973) tested the effect of a concentrated learning
program on work habit 'skills, attitudes toward work, and

1

psychomotor achievement of eighth grade students. The
fifteen slide-tape presentations in the program did not
increase work habit skills, attitude ratings; or psychomotor
achievement. However, the study identified a significant
relati,onship between attitudes toward work originally held by
the students and their work habit skill development, as
well as the increase in their positive attitudes toward
work. It provided an admirably concentrated program
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Aesigned to effect change in an area of interest to many
induistrial arts educators. The fact that it was not .

. successful in terms'of the measured criteria indicated the
. long-term cqmplexity of theproblem.

Zffects of Practice

By employing random treatment assignments to five groups,
Asper (1969) investigated the effects of conceptual study
as compared to practice (physical activity) on the learning
of a manipulative skill. Both treatment groups received
identical video-taped content information. Asper observed
that while praxilogical learning increased with practice,
the curvilinear relationship ceased to be significant as
the percentage of practice approached 80 percent. He
generalized that 60 to 80 percent practice time represented
the optimum for praxiological learning..

The interaction of ability traits and the distribution of
practice also was studied by White (1970). Senior high school
industrial arts.students were asked to learn a complex tracking
task under varying conditions of distributed practice. 'White
reported that short, massed practice sessions interspersed
with long periods of rest to permit practice of the task
over a period of several days yielded better results than
fully massed practice in which the task was learned in a
one-day period. Performance on a test of visual-spatial
ability was a better predictor of success on the tracking
task than was performance on a test of kinesthetic sensitivity.

EFFECTS OF.INDUSTRIAL ARTS

Griffin (1970) identified the major relationships between
high school grades (GPA) for mathematics, science, and
industrial arts, and performance in industrial arts teacher
education programs. He also investigated the factors of the
number of industrial arts units taken and overall student
scholastic ability. Record examinetion of 273 college
student industrial arts baccalaureate graduates surfaced
significant relationships among industrial arts teacher
education grade point averages earned in technical courses
and scholastic ability interacting with mathematics and
science GPAs; mathematics and industrial arts GPAs; and
professional courses and scholastic ability interacting
with mathematics and industrial arts GPAs. Negative
relationships were found to link the number of high school
industrial arts units to college industrial arts GPAs.
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Similarly, a negative relationship coasted between GPAs earned
in college professional courses and high school industrial
arts grades. No other significant interactions were found.

In an attempt to assess the relationship bettween different
amounts and types of high school industrial arts experience
and performance in college four-year technology programs,
Wells (1974) analyzed the records of 558 technology gpaduates
and dropouts. He found no significant differences between
the two groupi of technology graduates, those without prior
industrial.arts high school experience and those with as
many as five semesters of inclustrial arts, when compared
on the basis of overall achievement in collegel.achievemedt
in technology courses, achievement in technological laboratory
courses, age upon entering the first technology course,
and the number of units accumulated before entering a
technology program. Nor were the effects of prior industrial

arts experience significant in predicting the tendency to
drop out or the number of.semester.units accumulated before
dropping out of college. Wells, therefore, concluded that
college teshnology students without industrial Arts high
school exposure achieved similarly to students with such
exposure and that industrial arts exposure did not significantly
affect the time spent exploring other college majors. He

was able, however, to pre.dict technology student achieyement'
on the basis of high school GPAs.

Determining the influence of industrial arts on the career
awareness of third grade students was the focus of a study
by Goodness (1977). He found industrial arts to have a
significant effect on career awareness as measured by the
Worker Activities Test. He also indicated a significant
difference between the amount of learning exhibited by high
mental ability compared to low mental ability students: He

concludes that mental Ability had a greater influence on
career awareness of third grade students'than instructional
'strategy. Elementary education was also the focus of

Chorost's (1976) assessment of the contributions of New
York City's Career Awareness Program to reading and mathematics

achievement. The instructional vehicles employed were the

Publishing Activity Center and the mobile indutrial arts
unit. Teachers reported favorable results for both treatments;
pretest and posttesting indicated career awareness increased
with the use of the mobile unit.

Spencer (1969-1970) investigated the effects of industrial
arts in terms of its contribution to secondary school
students' understanding of industry. The study demonstrated
that students who studied industrial arts scored significantly
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hlgher on the Industrial Understanding Test than those'who
had not. However, a relatively large number of semesters
bf industrial arts-exposure (five or more) was needed before
'significantly greater achievement was evident. Teacher
emphasis on the objective was found to impact directly
and positively on studenf understanding. The variables
of general or unit shop exposure were not found to be directly
related.

Like the preceding study, Pierce's (197S) investigation of
the relationShips between industrial arts and mechanical
aptitude was not particularly supportive. Students wit0
industrial arts experience,oeven those with longer or
earlier expokure, revealed no higher mechanical aptitude
than those without such an opportunity. While'taking

'woodworking produced no increase in mechanical reasoning,
space relation, or manual dexterity, participation in
drafting helped space relation and abstract.reasoning.

Jageman (1968) investigated the values of industrial arts
experiences for mentally tetarded girls and boys, ages 11
to.,15. Subjects were randomly assigned to an experimental
group which received a ten-week, 45-minute industrial arta
experience; a comp.arison group received homemping and
maintenance experiences and a control group remained in

.their special classroOms. After ten weeks,,no significant
gains were noted in personal and social adjustment, perceptual-
motoc development, academic.achievement. 0211_,Nork habits and
attitudes among the groups. It may be' at ten weeks is
too soon for differences to emerge. 1towever,.rnst educatorg
would like to feel that 371/2 hours is -sufficient/ for a.
program to make a difference, especially when the measures
are undertaken immediately following treatment.

SUMMARY

Perhaps in no other section is the lack of an overall system
or structure on which to frame research more obvious than
in this one. The researCh investigating problem solving,
organizational patterns, special needs factors, psychomotor
behavior, and creativity all were major directions of research.
Yet the studies in each area tended not to form a coherent
or cumulative picture of what we know about learning in
each particular sector. For example, tlie opportunities
for researching the various organizational patterns of
industrial arts, the differential effects of curricula
ranging from specifir- to general, the comparative effects of
currictIld favoring breadth versus depth, and the various
sequences of curriculum presentation all are largely unexplored
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While a considerable number Of studies did address psychomotor
learning, they did so without Significant reliance on an ;

overall taxonomy such as is available inAhe coghitive domain.
.There appeared to be; no widespread acCeptanpe of alrof the

alternative 15sycho/sensory-motor taxonomi*s that presently
exist. For a field that is so conaerned with praCtice and
"hands'-on." applications of learning, it seem& strange that
this particular area has not been investigated.:More thoroughly.

Many of the variables in the contexvt of learning piocesses
were researched. Yet, in the'absence of some overall
research scheme, one cannot identify which relationships
are yit to be researched. The mere quantity of the individuul
variables reviewe.d to date, and the possibflities broached
by their permutations, points.out rather clearly that,
research efforts have just be/gun. The challenge is to
formulate,a large scale picture of key variables that
operate within the environMent. However, while the proceding
is imperative, it would be foolish for the profession to
believe that a process that is so dependent on technological,
situational, and individual characteristics can ever be
fully explained in terms of a learninsk theory that neatly

allowsus to make necessary decisions that teachers have

to make daily.

Our major concern is thAt many of the research efforts seemed
to reflect common methodological errors. These errors
include the failure to maximize the systematic variance,
develop measures of sufficient sensitivity to measure
anticipated effects, and design investigations in such a
way as to yield answers to real questions. The result is
that the prossion has relatively little empirical evidence
to Support its aspiration. Clearly it is incumbent on those
who guide and conduct research to tighten the controls and
encourage more careful'procedures.

Among t'he areas that would appear of most significant promise
for future research is the one of laboratory-achievement links.
In conjunction with this, the effects of practice need to
be more carefully investigated, as do the overall effects
of industriaL arts.

What is the long range impact of our curriculum? The question
is.particularly difficult to construct and, certainly,
it cannot easilj be done in retrospect due to the difference
between practice and what the be-St thoughts of the profession
would suggest as being the ideal program. Since an ideal
program is seldom found in reality, we cannot use extant
measures to identify what the effects of such a program are,
at least not in an ;',L,!,,o way. We would note that,

-



as in4many other educational fields, the systematic study of
the longitudinal effecti of industrial arts is not being
documented. With the increaiing significance of the basic
education thrust, it would appear that .-- if, in fact,
we can document longitudinal effects -- the kignificance
of industrial arts would be enhanced in terms of contributing
to technological literac-y.' We would then be on a.moie solid
basis than we are presently with our exhortations and
'attempts at inductive retasoning. The challenge faced by the
profession is simply to Aemonstrate.that it, indeed, has the

kind of impact that it claims to have.



INSTRUCTIONAL MEDIA, METHODS, AND MATERIALS

This section reviews studies dealing primarily with teaching
techniques. This general irea of research has been popular
in industrial arts education during the ,ast decade.
Because of the breadth of the area, the variety of subject
arvas concerned, and the educational levels involved,
selection and classification was extraordinarily challenging.
Of neCessity, individUal studies received only brief menticn;
constraints of time, space, and accessibility served to.limit
the numb-er of studies reviewed.

The reader is encouraged to check throughout the section
for studies of interest, since the classification scheme
may not generally be agreed upon. The primary categorizational
approach has been related to methodology rather than subject
matter. Consequently, individuals interested in research
on wais.of teaching,drafting, for example, will need to
review virtually the .entire,section.

Partiodlar concern ie noted regarding the saipling of
studies to be reviewed. This section is heavily dominated
by dissertations and most of the reviews had to be completed
from the abstracts. Serious researchers in instructional
media, methods, and materials will want to explore thoroughly
those studies in their area of interest.

L.

INSTRUCTI.ONAL METHOD

Different strategies for organizing the inst'ructional setting
have occupied the interest of industrial arts researchers
for soma time. Dukes (1974) found that achievement test
performance could be increased by focusing student attention
upon specific critical portions of the Instruments during
instruction on the micrometer and vernier caliper. On the
other hand, in teaching orthographic projection, Papp (196g)
reported that the whole method and the part method -)f solv ng
these problems were equally effective in developing the
ability to solve graphics problems and understl-end technical
information and spatial relations. tn teaching basic
electronics, Chawhan (l373) found that students learned
equally well with instruction which was based on prerequi!Ato
principles or conceptualizations. in contrast, Clark (197.1)
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prpsente orthographic' pr6jeFtion to sixth grade students by
two meth ds: (1) prerequisite information and p'rinciples
and (2) Visualisaqion. The group receiving prerequisite
principles aohieved sighificantly,hkgber cognI.,tive test
scores and required fewer units of instrustidi te attain
the criterion leVel of performance. Specific recommendations
for the orginization of instruction can hardly be made on
the bails of thi contradictory findings of research in ,this

0
4area. .

zabcik (196'9) Apilized Criterion programming to teach a ,

coilege-level 4ourse in industrial waterials and mAnufacturing
propesses. Instructors and students found the criterion
programming procedures efficient in terms of the time
required for learning; however, students reported that
their ireterest declined when the entire course was organized
to.attain criterion plirformance levels. Conventional lecture-
demmstration laboratory instruction and criterion programming
were foundtto.be equally effedtive teaching procedures.

0

Actiye participation in laboratory instruction is a traditional
area of emphasis in industrial arts education. Asper (1969)

67
found that.increasing the percentage of overt (as compared to
'covertractivity increased praxiological lcarning. He
recommended that overt activity stiou18--exceed 60 percent
of instructional tiMe; diiinished effectiveness of idded4

overt activity occurred when it exceeded 80 percent of
instrUPtional time. Th, im?ortance of cohcentrated practice
also was,inote4giby Crystal (1972), who found that massecf
practice was Aperior to distril:.sted practice in the
development of manipulative 'skiss. However, this difference
was not significant at.the 'retention level. Evidence
revieWed4here seems to support the conventional practice
of emphasizing laboratory activity and practice in industrial
arts education. 0 1

A frequently overlooked organizational variable is the level
. of gontrol,m'aintained by the teacher in the classroom and

laboratory setting. . svendsen (1970).. studied student control
. practices.epployed by successful industrial arts teachers and
concluded that.additional emphasis should be given to teacher-
student relationships within the preservice and inservice
teacher education prograMs. Considering the importance of
classroom control, it is surprising that only one study w3..s
identified for review in this area.

Oakley reviewed research on compressed speech, described
techniques for speech compression, and recommended that
compressed speech be substituted Ccr recorded speech in most
mediated instructional presentations. The reviewers have
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been uable to locate late'r exaiiples Of the use 14 compressed
speec14las a presentation technicfue in industrial:arts
education, despite Oakley's promising finding and the

. , research in other areas uaing compresied spe.ech XAIAA, 1971-
1973g).

INSTRUCTIONAL MEDIA
P

Teacher'recruitment has been a major problem in industrial
arts education for some time. It was the subject-Of a
methodological investigation by Young (1969) , who compared
the effectiveness at printed brochures,and slide-tipe
sequences fo.r presenting career information. Both methods

. were successful in increasihg,knowLedge of indus,trial arts
teaching and ir improving atiitudea toward the profession;
they were especially effective for the higher ability leviel
students. The methods did not demonstrate differential
effJctiveness. Morris (1971) developed guidelines far
organizing pictorially programmed instructional booklets by

. administering a '12-sort instrument to eighth grael students.
Actual student opinidns on content, mechanical organization,
and utilization of the booklets provided the .basis for the
recommendattions of this unique study.

:;lides and other Media

Photographic slides have.become common means of instructing
in i.ndustrial arts education. Research in th,eir,effectiveness
has occupied a number of individuals. Representative samples
qf their work are reviewed below.

aLlt

:lenkdn4, (1969) compared slide-tape presentations with
teacher-presented demonstrations in t'eaching junior high school
graphic arts (..:lasses. Performance on procedure tests was
(:qual for groups treated by the two met.hods; the teacher-
pro:intod demonstration r6su1ted :n higher levels of learning
of torMinology and procedures and in Superior performance in
tiraphic'arts (Nperati.ons. Amelon (1969) reported mixed
results i n a comparison of slide-tape instruction with group
demonstration-; requiring more instructional time.

Photoorathic slide:; and tAlree-dimensional models are fro.luently
14:,y,1 in combinaticm, or they may appear to be interchan:re.0Jlo
in s()me .instructional si tuations. Mz.:LCage (1)70) usol
photogiaphic :I.iLl(!s supplemented by realisti.camodels in
toachiaq do!:,crittivc geometry at the college lovol. ;:tudonts

prf.ft2rred tho experimental method over conventional instruction,
increased their ability to visualize using that method and

4t,
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attaine4 higher ,wee-kly quiz scores using the experimental
method. The eXperimental method tOok addft45ha1 time fo:
presentation; howevex, thiky1 oonsidered worthwhile-slice
incre4sed'learninA and motivation'werejpresent pr'er
expe-rimental conaitions. Crbwaer (1968) develoI sWes
anU ashembly Adels asan altecnative"to raditi.J. al 4eneral
shop instyuction. Initial leiirning and retenti,on were
higher when the experimental materials were used with public
school students.

. Films

A wide variety of film..-Lormats ig .now avAidablein industrial
arts education; several of these have been the subject of
research. Filmed presentations were found to be equaliy °

effective as live presentations for teaching machine oiperations
in terms orachievement, retention/ and the need for
instructor assistance (Cushing, 1971). Instructdr7made
films required less.supplemental instrUction than was
needed when commercial films were used. Kruppa.(1968)
ipund instructional films generally effective in teaching
introductory woodworking, though,occasional.differences
among.subgroups attapined signrfican-ce when overview-film,
demonst ations were compared, with.traditional teacher
demoAstr tions.

SuPplementng conventional instruction in' electronics with
eight-millimeter, single-concept fi1ms improved ir4tial'
learning and retention (Dennison, 1910). Hess (19697*
compared lecture-demonstration.methods with single concept
films' in instruction in leoodworking Safety. When the overall
safety unit was c.onsiderfd, the treatments'yere equallyc

rA

..effective in teirms of inftial learning, retention, and the
developmentof desirable safety attitudes. Mhen the.results
-were analyzed by individual machines, only one difference
was detected: the film-lecture, method led to higher
levels of learni.ng and.retention of band iaw safety theory.
Morrirl (1970) found initial learning 4nd retention of
instruction in' aj.ithoTraphy unit equally effective when
conventional instruction 4nd filmstrips were compared.

Overhead Projector TransParencies

Perhaps +-he most basic educational technolcigy device in use
today is:uhe ovei.head proje.ctor- ReLatively little research
has been done on the values overhead projecftors have in the
industri41 arts setting, The use of transparent:ifs for
overhead projection as a supplement to o.ral instructiN
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yielded.higher achievement test scores than those attained

by verbal instruction-alone (Fleming, 1969). Muns.(1969)

compamd overhead projectuals and.a transparent projection

box as media-for teaching orthographic projection in his

study using college students. Conventional instruction- 14e.

wds uied with one group; the convehtional in'structionewas

supiaemented with overhpad projectuals and the t'ransparent
projection box with the other group. The methods were found

to be equally effective in teaching orthographic projection.

le view of the contradictory tindings, it appe'ars that

adiitional research should be done concerning the e4-feetiveness

of the overhead projector. In addition, researCh based

guidelines.-for application in industrial arti,s are needed.

. -

-

1.'

Programmed elnstruction
,, . ..

One may q4estion the inclusion of programmed instruction .1

undeTithe category of instructional medial .sinCe it implies. .,

, a carefully.sequenced series ofinformation and experiencisf.',

designed to lewd the individual through the learning experience

in the most efficient manner. Since a number of experiments

compared programmed instruction with mediated instructio,
the decision has been made to include it here, e

4

sinceiL.s appearance on the education-al scene, programmed

instruction has stimulated researchers to a Variety of studies

concerning its applicability in industrial arts education..

Pryor (1974) compared programmed instruction and conventional

teacher instruction in,teaching safety to secondary school

students. In.terms of initial learnih.g., the two methods

were equally effective. Howeven, students who used the

prog ammed matri'als demontrated significantly higher 4

retention of the safety .information. aBOckman (l97T) found

programmed instruction and lecture-discussion methods to be

equally effective in terms of retention of metallUtgical

concepts among students in a college level course, Xespite

some significant differences in initial learning attributable

to the choice of method. Programmed instruction was considered

to have substantial advantages in teaching groups composed

of individuals with widely varying abilities. smith (1970)

compared programmed instruction (with and without supervision)

w4.th lecture-demonstration instruction in technical drawing.

The three m2thods were equally (ffictiv(i in term:4 of initial

learning and retention.

Programmed instruc:tion-also has been applied in otner ctfritta!itt:.

For ex,ample, Seal.(196) 1 cOmpared programmed instruction

keyed to single-r:oncept films with traditional lcctvre-

demonstration p:oeedur.,.s in teaching beq.inning weldlnq to
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college stlidents. While both methods were effective in
Attainiog course objectives; the modified prograMmed
instiuction method yielded higher.levels bf weldimg. 4

performance. Warner (1960) reported thal programmed
instruction could be.used.effectively in3teaching metalworking
information units to jUnior high school students. Both',

stuaents and teachers demonstrated positive attitudes toward
the machine-presehted lessons. Lundy. (1968) found linear
programmed booklets more' effective than sound filmstrips
in terms-iif initial learning in college freshman autoiOtive
electri4ty, The two.methods were equally effective'in

s terms of retention andwhen the results were analyze'a by a
subtest. -

'r (
;

. Multimedia

In many instances, researchers have attempted to evaluate
the effectiveress of teaching strategies utilizing more
than one.medium. Some of these have kleen quite well'
integratect; others are agg-regatese of varloug maplods.
True multimedia research is still in its infadcy in
industrial arts, but a numh#r of.worthwh.ile studies
are reviewed-'in this seci.01. Henak and Wright (AIAA,
1971-1973g) describ:ed a'system for utilizing,teacher-prepared
multimedia materials in a manufectUring cou.rse, .

system provided for the use of a wide variety, ofit media td
integrate concepts'-thidughout the .cold.l.ege level course. .

Rudisill reported tne development and utilitatiom of audio-
tutorial inst'ructional systems for an energyisystems course.
A team of 30 undergraduate students was found ta bedcapable
of producing effectiire inspructional Packages,when.they
received appxopriate guidance from practicimg°- pjrofeesionals.
Field testing with junior high cachool"studdntr,vaii'dated
the audio-tutorial system (AIAA,.1971 N913g),

NudiO-tutorial instruction, utilizing slides, tapes, and
integrAted sets of laboratory experiences,, has fourid its
widest.applIcation in electronics: Brown (1971)-found
audio-tutoriai ind-conventional, lecture-laboratory techniques
equally effective 'ill termd of studint achievement in College-
level electronic's. However, the audio-tutorial technique
resulted in a,saving of instruc,ti.onal time. Reteria-GarridO
(1974) compared the effectivene"gs of programmed Lnstructian
and audiovisual tutorial initruction for teaching.tlectronics''
technology. Both instructional methods were equally
effectiye when achievement was the critorion. The effect
of the two teaching mettlods was not differentiated across
eility levels.
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qn a related study,: Kickefski (1975) found the audio-
tutcltial system to be an effective method to (teach descriptive
geometry concepts and principles. Students performed equally
well when.taught by the audio-tutorial system or by the
traditilonal lecture-demonstration Method; however, students
preferred to learn by the audio-tutorial system.

Self-instruction
"I

. A Velf-instructional system for teaching orthographic projection
reduced the amount of time required for the subject to be

conducted in the visual classroom approach. The achievement
o f the two groups was not significantly different' (Preschet,
'1969). Hird (1977), using college-level graphic communications
students as subjects, compared traditional lecture-demonstratitm
meehods with an individualized system of presentation for
a series ol 25 units of instructkon. The two.methods did
not differ signifi,cantly in terMs'orlearnin,5, time required,
or the'quality and accuracy of.projects completed by the
students. Hird recommended that the study We replicated
using a larger, more diversified sample, with, provision
tor studying the effects o'f instructional constraints upon
overall 'achievement.

Self-paced instruction was more effedtive than the traditional
method in teaching4woodworking safety and reducing the
instructor's 'time devoted to safety instruction. However,
the two methods were equally effective in terms of the
safety of the aCtual pvactices employed in the labotatory
(Beckman, 1969). self-instruction via programmed units and

°
lecture-demonstration gene'rally were found to be equally
e ffective in increasing the ability to visualize spatial
relations (campbell, 1969). Hoch (1960) compared scheduled
and nonscheduled administrations of a'O'rogrammed text in

.teaching fifth grade.students. The two methods were equally
e ffective in terms of initial learning and retention. When
the res'ults were.analyzed in mo.re detAil, no differences
attributable to mehods of instruction were identified

1bwtween boys and or among either low or high ability

level groups.

Videotape Recordings and Televidion

A live clerssroom demonstrat.on was found to be.more effectile
than videotave presentations in a college ceramics ,:ourse
when initial If!arning was the criterion; this difference was
not silnifioant when two-week'retention was the criterion
(Stafford, 1975). When the-effectiveness of videotaped,
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closed circuit 'television demonstrations was compared with
the conventional preseitations in 'teaching basic metal
casting, Orr (1970) found the videotaped technique to be
effective in reducing the number of casting attempts required
to comglete acceptab,le projects.- IA addition, the videotaped
demonstration resUlted in a savings 'of time. These findings
are similar to thoseof' Baron (1968) who found videotape
recording to be, ad effective as conventional instruction
in teaching a psychomotor task. The two were equally
effectiv'e in communicating cognitive information to students
of high ability. The videotaped presentation was less effective
for lower ability students when the criterion was retention
of cognitive information.

nelevant videotape recordingi may be used to improve the ,

effectiveness of substitute teachers-who do not have subject
matter expertise ,(Thatcher,. 1970). In addition to effective
teaching-learning performances, which frequently do not
exist under substitute teaching situations, it was noted
that disciplipe problems were substantially diminished
when videotape recordings were available and used in the
mechanibal drawing classes.

Reinhart (1974).compared the effectiveness +of slow scan
television with conventional television as media for presenting
principles of electromics. .The.s19w scan.television meathod
yielded significantly higher post-test scores than conventional
television. It was concluded that slaw scah teleVision
could provide an effective and low cost method of teaching
electronic fundamentals.

Simulation

Numerical control is an.area where simulation appears to be
especially prothising., Umstatid (1970) found that a simulator
could be used to provide effective learning conditions for
college students in numerical point-to-point programming.
He suggested that the simulator could he used for initial
learning4 practice, and in situations which did not include
actual numerically contrblled machine tools. Oiling (1974)
compared the effectiveness of.computer verificatio,n,and

. instructor verifiCation of numerical,controlled programs
aeveloped'by stuOents in mechanical technology. Performance
on an achievement test and programming performance were
criteria in the study. Since 'both groups performed.equally
well, it was concluded that a computer is not essential in
teaching programming principles. Pine (1973) found simulation
and nonsimulation equally effective ih teaching numerical

- 78

90



control concepts to high school students. Achievement,
piovram writing ability, and attitudes were not affected
by the methods tested; howeirer, teachers exerted differential
effects on all three outcome.measures. .

In a study.with high school students, Smith (1974) sought to
determine if computer simulation games were effective in
facilitating learning and if elements of the cognitive
style of the learner could be identified is related to
success in learning from games. Those whose individuality
scores were high,learned especially well through simulation
games; all groups learned significantly-through the games.

Laboratory Methods

A comparison of the traditional individual p oject method of
teaching industrial arts and the enterprise method of group
activity found achievement when the enterprise method was
used (Gebhart, 1971). Retention-,tas not significantly
affected by the choice of ini.truciTonal method. Brown (1977)
compared the individual project approach with the exercise/
experiment approach in secondary woodworking. The two
methods of instruction did, not yield differences in
informational achievement, retention ocif information, or
attitudes held toward woodworking. The .p'roject method
resulted in a higher degree of student enthusiasm than was
displayed in groups receiving the exercise/experiment treatment.
:Achievement, retention, And at:titude towaid the subject
did not differ significantly alross two treatments (project
and exercise/experiment) used in a college-level wood
technology course (Landers, 1972).

,

Lecture-demonstration techhiques with separate laboratory
work were ihore effective than either the laboratory or
modified laboratory method- when teaching college freshman
engineering graphics students (Holt, 1970). Finch (1969)

compared the effectiveness of equipment-oriented, textbook-
oriented, and programmed self-instrution methods for teaching
-automotive troubleshooting. Knowledge and attitude
measurements detected no significant differences among
the methods. However, the method utilizing equipment
required less time and yielded a higher level of troubleshooting
performances than the other two methods.

In a study using freshman industrial arts majors in a
lesign class, Kaumeheiwa (1)69) fotind that the use of the

concrete object anci the,us of an abstraction
(vi!ri:al stimulus) were equally effective in producing
fluency and flexibility of ideation.

t
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The direct discovery approach was found to be more effec-tive
than direct detail in developing problem-solving
competencies in basic electricity (Brenner, 1968). Training
in listening was fgund to be effective in improving
achievement and retention in college-level technical drawing
-(Broadhurst, 1969).

464
4

Competencr-based instruction increased cognitive learning
in ceramics in a comparison with traditional instruction
at the university level. Products produced by the students '

receiving thA two techniques did not differ significantly;
students responded positively to the competency-based
approach (Burnett, 1974).. Schmidt (1974) found that
behaviorally stated learning objectives in a college
welding course led to significantly higher levels of
knowledge. However, the performance test did not indicate
a difference at...ributable to tha behavioral statement of
objectives.

When compared to traditional elementary education approaches,
construction activities increased achievement'scores of
science students in fifth grade (Downs, 1968). Logan (1973)
found that constructiontactivity in a third grade science
unit on simple machines increased acHievement as measured
by test scores.

Groves (1970).found that commercial background music tended
to créate an improved learning environment in college-level
engineering graphics classes.

Instruction in the metric system may proceed by using the
metric system exclusively or by relating it to the conventional
system of measurement! Both methods.are'effective in terms
of immediate learning; the exclusively metric method led
to higher retention for students of high mental ability (Brooks,
1974).

Teaching Strategies

McLaren (1974) cpmpared different teaching strategies, %using
selected industrial arts activities, upon the skill
awareness of fourth grade students. Achievement and retention
scores were influenced as much by a.student's mental
ability as by the teaching methods; no difference in
accomplishment could be attributed to the choice of
teaching techniquL. Lolla (1973) did not find different

.effects of methods of teaching tactua.1-visual-perception
to ninth grade students. In fact, the students with high
visual imagery experienced a decrement in performance as a

'



result of the instruction. Criteria in this study were
tests of mechanical reasoning and space relations. Written.

comments from the teacher to the student, whether positive

or negative, did not change stUdent attitudes of self-
expectation in a study by Smart 11974).

,

S'gnificant interactions were found between two personality
ariables (general activitrand friendliness), and instructional

method (programmed or instructor-led) in terms of cognitive

'learning (Haskell, 1969). Restraint, emotional stability,
and masculinity measures were related to performance on the
achievement test. The two methods of instruction (programmed

and lecture-discussion) were equally effective.

Jasnosz (1969) found visual communications to be a more
effedvs.o.method of teaching design to industrial arti
students'than the traditional graphic arts.approach.

MATERIALS

Written instructional materiq.s were found to be more
,effective than lecture-discussion or laboratory activities
in concerit learning (Caley, 1969) . Mastery of concepts

from wrdtten materials reduced or eliminated the need

for additional instruction through lecture-discussion or
laboratory activities. Pufahl (1969) compared the relative
effectiveness of three types of printed instructional material:
text, text with achromatic visuals, and text with chromatic

. visuals. Students who studied text only materials spent
the shortest period of time with them but scored lower
on an achievement test. Students with the chromatic visuals

scored highest but spent the greatest amount of time
with their material. An interaction effect was detected:

stUdents with higher mental ability did better with black

and white visuals; students with low mental ability did
better with chromatic illustrations.

Developmental activities directed at the preparation of
instructional resources approach were emphasized at times. For

example, Allen and Hinrichs (1975) prepared-a manual.to
assist the classroom teacher, in organf.zing research and
experimentation activitieT in-industrial arts activities.
A student workbook it included, as well as laboratory
activitiei and content outlines for ihstruction. Baron ot al.

(1974) developed an 11-unit teachking guide for mass
production activities i industrial arts classes. rreitz

(1972) presented an integrated view of the role ofinstruct*.a.pAA
methodologies in the implementation of curriculum innovation.
Mediated presentations and learning packages are an integral
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part of.the industrial arts teacher education program at
the Unive'rbity of Alberta, both as techniques for imparting
knowledge and as methodologies to be,mastered as professional
competencies.

The value'of illustrations in instruction sheets was'
substantiated by Herr (1970) who used the sheets to supplement

.closed circuit television presentations in college-level
graphic arts.

SUMMARY

Research in instructional media, methods, and materials
in industrial arts education is almost impossible to
summarize. We have attempted to provide relevant samples
of fhe kinds of work whi01 have bees completed du.ring
the period under review. It has not been possible to
draw substantial generalizations from the body of research.

The reviewers are led to comment that the design of
research dealing with instructional media', methods, and
materials needs to be strengthened if generalizations

%

are to be attained in the future. Controls need o be
applied with greater rigor, instructional treatme ts need
to be developed with greater attention to theoret9.cl concerns,
and the conduct of experiments needs to reflect contemporary
educational practice where this is possible. It 0.so
may be that this is an area where iesearch needs io expand
beyond the traditional dissertation involvement.

The selection of appropriate methodologie for specific
purposes is a matter of interest to every educator. Maley
has.been'a leader in designing industrial arts instructional
patterns which apply a variety of organizatiodal methods to
their best advantage. His choices of methodologies are,
based upon a careful analysis of the content and purposes
of industrial arts (Maley, 1973) . The example provided
to the profession by Maley is one which others could do
well to imitate. Concerted long range efforts sdch as
Maley's are needed to develop a coherent body of knowledge
on the application of instructional media, methods, and\
materials in industrial arts education.



STUDENT PERSONNEL AND GUIDANCE

Considering the extent of the career education movement
that emerged during, this period, it is surprising that

a greater number of studies investigating the guidance
characteristics of industrial arts were not found. The

studiee that were identified. related to,occupational
choice and student characteristics. Several dealt with
guidance related effects,of ,indastrial arts, including

career maturity, drop7out rates, and vocational performance.

OCOUPATIONAL CHOICE

Meehan (1974) investIgated preadolescent prebUrsors to

occupational choice in order to determine'the effects of

twenty selected personal and environmental factors on

student selection.of eighth grade career explokation

courses. He reported that such course selection was
explainable,, but only to a limited extent,,by 'the effect

of the selected factors. Furthermore, neither the target

occupation's salary nor achievemenot on discipline subtests

proved to be of significant use in predicting course

selection. Crump's (1968) study of Arkan§as' industrial

arts program al0 was not particularly useful in explaining

student decisidhs.to enroll in industrial arts. He ound
the primary fgctor in such decisions to be.student choice

which operated independently of codnselor and iridustrial

arts teacher influence.

Using an.indepth analysis of a smaller sample (n=181), West

(1969) sought -0 determine the effects of ap eighth grade

INCP bourse on students' occupational choice and interest

work areas related to that choice. Traditional classes

well as students withsno industrial arts exposure
ved as comparison groups. Ohio Vocational Interesti.

urvey (OVIS) instruments provided data that, when

adjusted for differences in ability and achievem,mt,

suggested that indugtrial arts did not have a significant

influence on how clearly the students understood their

interest in occupational wol-k areas.

8 3 -
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STUDENT CHARACTERIiTICS

Comprehensive high school stgdente enrolled in pOwer-
.

automotive Courses were surVeyed by Pendleton (1971)
to determine their general characteristics. Major findings
included the identification of primarily aohite.male
student group with a below C grade point average.
Fapily heads wer-e mostly blue collar workers. Of relevange
to 'guidance was the fact that student educational expectations
were found to be related to ihe educational and work level
of the family head. Salim's 4(1970) analysis of why
students choo se. or avoid,'industrial arts also provide&
useful irisights into the characteristics of the student
body served. He Tou6d that aptitudes, vocational interests,
and the formal education of the father each_served to

.

'distimguish between enrollees anel.those not choosing
industrial arts.

II

At the post high school level, Chen (1977) conducted a
longitudinal study that docuMented the characteristics
of 172 university industrial arts graduates. The research
indicated that4ransfex students' overall perforMance was,
significantly beeter for their last thrge semesters_
than was their entry performance. Qther significant
relationships were found between the graduates' final GPA
and student teaching grades and alsowith their service.

. ratio (years of service divided by years since graduatioh).
The latter characteristic did not vary signifLcantly by
source of student entry, transfer from within, transfer
from outside, or freshman entry. Zarlier, Jones (1972)
reported on a deacriptive study 'of the characteristics
'of teachers-in-training at Iowa' State University. Most
aignificant was his finding that (based on the use of the
Minnesota Teacher Attitude Inventory, the Otis Quick Scoring
Mental ability .test, and several other measures) industrial

.education is not a "dumping ground."

EFFFCTS.DF INDUSTRIAL ARTS'

Artic,ulation between proci7ram element& frequently is spoken
of in terms of being a desi.rable goal rather than a
demonstrable fkffect. In a study that partially addnessed
the identification of such effects, Peterson (1973) compare..1
the perceptions held.by principals, counselors, and apprentices
of various influences on individuals.. While the results
supported critics who claim that educators have inacouri4te
perceptions of students preparing for vocational area:3,
they also included a positive element, that educators and
apprentices agrced on one factor: they perceived industrial
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arts and business educatión as being the most valuable
practical hi#11 school area to apprentices%

stock (1974) Nelso Sought to°document some of the effects
+of industrial a.rts on post high school vocational education
performance. However, his data did not support the
profession's contention that industrial arts has a significadt
effect on subsequent vocational performance. 14ith

reference to vocaional performance, he reported that r

indust.rial arts experienCe., in general, did as mUch for the
gkoup that took industrial aris.as the academic program .
diZ for the Tr-oup which took.it. The significance of
such a finding needs to be interpreted in the li.,ght of
the difficulty of diitinguishing between some stated
implications pf industrial arts and vocational education
at the high school level. For example, in the'study by
1?endleton. (1973), the opinion that industrial arts and
vocational education courses seemed more ...similar than
different was expressed as an out-ome of the observation
thet.high school industrial arts instruction tended to be
somewhat vocational in nature.

The literature reviewed did not seem to codtradict the
position that, in addition to an overstatement of the

.
"effect potential" of industrial arts on subsequent vocational
education performahoe,,the case for industrial arts
comtributing to the occupational information and work
attitudes of its student's also has been oversated.
Certainly West's (1969) comparison of industet-fal arts,
!ACP, and nonindustrial arts groups did not conclusively
contradiot'sur:h a position.. Nor did Norton's ,(1974) study
provide useful information to the advocates .of industrial
arts. Hi's investigation of the,effects of industrial
arts on stUdent attitude towards work resulted in the
finding that industrial arts did little tc. affect student
attitudes towards work. In fact, a sixth :.irade non-
industrial arts group indicated a more favorable score
than'the traditional p.rogram. Two variat.L.ons of the
typical approach, the World of Work and a unified arts
program, did not yield different results either. Such
results can, of Course., be attributedeto weaknesses in
methodology or instrumentation. However, one of Norton's
findings suggested ishe presence of another confounding
influence, namely, one of maturity and, indirectly, the
out-of-school unintended learnipg that occurs. This,may
be inferred from reports that ttitude towards work
(if!clined as grade level increased..

The importancct-of out-of-sehool influences was supported by

Hacbaugh's (1)74) study comparing the career maturity
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* Schle.(at), narbaugp indicated'that, as ciutrasted io'the,,I; .0

type of industrial arts course 'work, 'parents''odeaUval

' documended assignificant relationship bet'weeki iOdustrial , ...,

arts experience and career' Thaturity.but..not 6etWod'n
..,

.

,
inddistrAil arts program istfluence
choice. These four..studles constituted.a valuablttbeginning
for understanding the influences of, iOdustrial aplits-e,

. .

-

A detailedvretrospective ahalysis combined with ang,Aiyiontatión
towards experiments woul,d serve.oUr-profession well. .

. 4
.

.
t ' . I

I

I
I_ V. .

The effecof.4ndustrial arts co4ared to 'avademlo and. /

Vocational turriculum on the probability of dropping ,xluct 1.
.

.

was i6Vestigikted by Gaclbo4 1(1968). After matehing.,,,twenty-..1:.4

four students according 'to an overall dropoilt poteotiar. ,,
peofile, students were followed through gradUati4.
Gadbois concluded that vocational and industriakarts

1

,

cUrricula had greater.holding power."than the academic .

tract. NoWever,,noteistinction,was possible between

.
industrial arts and Nocational AUcatipn.

t 4 4 .
. .

.. The 'aisessment of KentuckyYs ',practical arts program was conducted.
by Adams (1977) who measured teacher, student,counselor,
and principal attitudesitoward the practical arts program and
student career development. She found that students with .

'As% pra.ctical arts experience scored higher dh the assessment
. of the cal.eer develepment iistrument than did +-hose who .

were not in the program. doodness (1978) also revorted
that industrial arts contributed to the caq4er awareneas of

.4. third grade stAidents.
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On0 of tWe more comprehensive' cdmpilations ettf the tnduetrial arts

1 xeltationship to quidanc0 and counseling is Antainlod lnethe

AdIAS (1971) botklet, Guidance in induatvial Arto.Rditcattok .

firttheA?Oe. It dittlines guidance functions, 09461

programs, teacher roles, materials belection, occimational

orientation, d instruction in a terse, effective manner.' :

../ndustrial arts teachliors also will p6reciate 0e4list 1

of risource agenpies classified by subject area relevance.

° . 4 4 ';':-
,4 ° 15...

44 t
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For the most part,alowev.probarsonn4l and'quidance related

studies are.surprisingly scare*T. There have been rolativ4y.

Lew studies,involving vtcational'choice und.industrial arts.

'Por fieldfthat has claimed to proOide sigpificant jo

exploratkon and aieareness level activitips in career
.1 edugation (at least in four of the USOE clusters),

'industrial 'arts has not eyidenced any aignifigant degree.

of interest in terms ofeits impact oh occupational qhoice

ef students who have .experienced it. Neither of the two.'

possible dAections for'sucK rbsearch h4ve been axpIored

to any significant extent. Both the 'contributions of

industrial arts to occupational choice ahd the Wect oE
. A

occOAtional choice on inauserial aris degerve 'greater i

attention.

.student chasiactiristics have been the fecuiti4f a number

of studies. Noweviir, we are left with.an uncleaZ profile

of industrial arts enrollees. Are they likeeho norm of

studlants in general or do they represent.an identifiable,

subset? Their.age, sex, and performance attributes are

not easily discernable. In teims ofi,th'e studies on the.

effect of industrial fmts, particulcaly with respect to..

counseling and guidAnce, it seems appropriate to day that

, our profession, in fact, may have overstated its case. '

Many of the benefits attributed-to induAtrial arts are

not well documented, particnlarly as ehey relate to attitude

and achievement claims. Perhaps this is true for other

disciplines as. well. Even if it were, what consolation

would that be to our speCific profession?
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'FACILITY AiD RELATID. STUDIES.
,

k

Due to the central focUs of applied learning in industrial
arts, the faciAities become an impbrtant part of the,
Aelivery syflteill. The atudies.reviewed investigated
facil,ity-progrom inteTactidn in terms of three major
categoriesi facilities, equipment, and safety. Most
studies were in the facilities category and dealt wit.
planning, noise, and tribile approach.

I

a

t
V

4 4

to ,
.

0 CO

FACaITIES
a

Planning'

One'comprehensive treatment of this issue was compiled bi

' Moon (1975), editor of the ACIATE's 24th Yearbook, A Guide
to the Planning of Induetria; Arte Facilitiee. Beeidesk .

reinforcing the importance of the planning process, Moon
and his contributors described the implications of new
programs on facilities and cacility evaluation procedures.
R.eco gnition of the link between environment and educationail

4fle
activity'prompted Engelke (1973) tp adrive generaltIndustrial

r'
arts facility speaskications from an examination of"'the
physical, p'pychological, and educational need.s of both
stuaentsrand teachers. In using 4.ata from industry,
an earlier project by Moom (1968) addressed the same
linkage.' Van Dyke (1970) also pursued a related topic.
While Moon surveyed manufacturing.concerns, Engelk6 developed
a;list of educational, psychological, architectural jurors.
Both.studies evolved, lists useful.for education planners.
The aspects of Engelke's two highest ratsp fac.torsi pertaired

to the desirability of.provid4ng a variety of space and a
design that encouraged in.teraetion9 between subjects. Moon's
findings, in contrast, were reported as generalizations
of contemporary manufacturing practice. Perhaps the most
significant was the verification of a process classification
using the categories of foiming, casting/molding/shaptilq,
cutting, joining, and auxiliary. Moon's and Engelke's lists of
desirable facility characteristics were augmented
by Van Dykes' call for provision of screens, carrels,
television cal5les, and adjacent ropms for related:instruction,
demonstrations, and individualized learning.

A

'The planning process itself was nvestkgated by smith, (1969) who

.'t
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ttomptdd to determine 'the roli'of indUat'riat eixtrkteacheri CV

.Inewfacility planning as perceivkid by tea4ahet4, sueerintender46.[
-.

teathex educatore4 andercAitectS. Not unexpectedly, the e14u- )!

i

,
tors aa a group *greed to a greater extent than the architects,

I whot reported, limited A;ndustrial arts teachtr.involvement in .

?
thocpant and p:Onted cut thoirlinddequate preparation .

..°.

in planning for innovation.S. The,architecto& howeyer',

fort thaLiindustrialsaits° teachers ehould review and
p veivate the,4rchitecs' plans, butatfthe.prdlimina.ry g

-

stagd. In eentrast, the edmeators4indpated'that, it would

be essential for 1,nd'ustrial arts t.eachdro to,be invSlved in, .0.

.

doteriining the educationta objectivgs of the industrial, ,

arts departmenWthe,cdurees offeredl,the course ativitfes;;

the apprimate square feetneeded in'each.instructibnal' N,

k areat theonumber, location, and type of e16ctrfca1,outlets,

and the types of shops to bf p140ed (general, gomprehensillo, ,

or,unit).q, Also treatAng the planning process, RebhorM (1173)-

outlined a very systematic yet humanistic approach. , Thy :. \a ,

.
six-step sequence

entailed,thedevelppmemt of an educationa'l

overview, the identification cif activity.spacesr evoAetion

of sPacial relatiops diagrams, building design, equiipment

g, layout, and detailed specification of equipment, milteriale,

and'suppIies.. Stallsmith (1973) also.address9d desige '

0

/ solutions,. to the imperatives of cUrricula flexibiliiy:and'

ft Anderson.(1973),summarized middle schdol laboratory eiltaign

trends. In introducing the American Ceafici4 'of Industria4:s.;
.

.

'Arts Supervisor's.'new Guide,to Preparin educati.oiaell ,

), Specifications for'Secondctrif Industrial Arts FacOities,

. SVeeb (1976) effectively ummarized the. concept de suall '

specifications as the first'phfoe in facility plAnning.
. t

*Wiggins' (1978) study was the mbst comprehensive surviy .

eit' .

of teacher education physical facilities., .-Using a standard'-e f

evaluative gu

.

gstionnaire, he collected data from twenty-six
.....

industrial arts teactie edudators in Arkansas, Missouri, i
;

4

Kansas, and Oklahoma. He found that considerable renovatipn

was necessaxy and that the facilitie, were mot pres4ly

meeting
lA

student needs. The data also indicated a dirsi.ty

broad enough to preclude regional yorrelation with ,

or the establishment of a, standard facility kor. .this
.

.area. Recommendations included effort toward constructing'

a.new facility evajuation instrument and the establishment

of acrvisory councils.
4 .

In terms .of usability, the reports by Wenig (1969) and the

Upiversity of North Dakota (1978) .represented very valuable

urces,for the Aractitioner. The former presented a

b ief.overview of key facility.)planning guidelines. 'The

.unfversity presented detailed specifications for planning t.

facilities and equipment additions: Bro's (1979) zeport

.".
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Noise '1

.
. .

The phendinenon of'noiee aria ito effects received considerable
scrutin'y by induotrial arts rosearcher's. 'Bailey (1974), Hicks
6974), Monfette'(2974), and RoA (1974) all investigated
tteis topic. Perepectives,rang0 'from comp;iance with

.

Occupational Safety and Health Aót regulations (Monfette) to
the .effects o'f hearingprotectoio on teacher student
interaction (Rost) . The formerlitudy, concentrdtine
large/y on vocational facilities, demonstrated that ambient
solind levels.hindered normal speechscommunication in nearly
all facilities. Two typ6s'f ptpgrams, welding/dutting
and aircraft maintenance wer 'in violation ef OSHA.provieions..

NI
, caripertry, auto bo4y, and die el mechanics programs.had

.."lelikals near the limit. ',Hicks,. *(1974) inVestigation of.
Utall'a indwatrial education taboratories confirmed the

.. ,existehce.of a potentialSsafety and health hazard by
. ,findOg that,4 wtile most laborafortos were in compliance,

m4nt exceediad the ma*imum allowable limits, ruithermoki,
the finding .of a disparity between teAcher opinion and .

1

actualimeasured noise levels was highlighted. Somewhat
contradictory, Bailey's.investigatien of secondary woodworking
laboratorie pinpointed the surfacer', cutoff.saw, and

f table saw as'being in excess of 90 decibels. .bewever,
based upon Ole'.assumption of a oiie=hour plati length,
Bafley concluded that the elsposure rveilred by either°students
or'instructors (w4h five classes pertday) would. be
'considered safe. znterestingly, since:some'of .the studies
.identified noise variability as a factor of machine

.

condition, one is t&mpted to wonder about the generalizability
of the results or if machine vakiance (error) or brand
'variance exceeded systeiatic vairiance. Despite such
unanswereq 'questions, Jacobsoeand Shadowens' (1977)
rather definiti:ve noise amc.y.iis concluded with.the view
that there is an immediate-'ne!ed to institute hearing
.safety measures. They wrdtek, "Industrlal arts teachers and

A edudational adihnisteators'%,,pould begin to ieach hearing
safety...and it shduld be Tequireent that all personnel
wear appropriate safety dev ces"' (p..24).

0

Rost's (1974) study of the efffects of hearing protectors on
iteacher-student interacqon is valuable because it.
addressed the criticisms ofiSome traditionalists that
newly imposed safety regulations interfere with the
instructional process. Using Loepps' (1970) industri'al
arts Interaction Analysis Sy em, Rost establi.shed chat

1E\
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the *lee of hearing protectovs did not significantly,
Alter the amount,of teacher-student communication. Cliffe

(1978:'Provided useful information as to how to chern

.ccan actually implement hearing safety. The Aesiribility

of sue* action was docu4entod by %%moll and Wooten's,
(978) report on the effects of noise on Dreading compeehension .

and task csippletion time. While we'may be extending
ourselvev by including thiN vocational laboratory studya°
because the nature of noise'emanating from vocational

or artscklaboratories is likely to be.similar,

the st dy was included. The findings were that as noise

Antensitl: increased, reading comprehensibn decreased.,and

the Lim4i. required to complete the assigned taskk increased./'

t,)

MahlAel Facilities
cr

K.

Seciusp.of the expenpe of .equippin4technologically
appropria,te facilities,,scme atteneton halo been paid'to

the dse.of transportable faFiliti6S In this.way, schools /-

could avo4.4°dUplicat4Rn and, at the same tiWe, could .

4

t

offer a Wider vakiet4 of. learning' experiencese Schwalm's.
(1960)'evaivatkon represented ari early assessment, of the

ieffectiveneas of such an ppproach. n terms of student

aad teacher performance, the laborat ies were an plqualified
sUccess, iccoroding to the researcher. It.shoufd be noted

that t.his prej?ct repreeinted one of he few industrial,
arts effortk,supported LI? the Elemeritary Secondary
Edtication Geor§e (1973),then compr,ehensively descxibed

:a system of rotAtional te'am teaching using mobile facilities. -

taboratory desitrY,-Dersonnel needs, instructional methods,

and content considerationsre all,outlined in this
highly 'speculative 'article.

severAl insightful, and some contradictory, findings wve
reported by Damon,(1974) as aresult: of eVal,uating the/
efl'ectfven4ss ok mobile fluid power leiboratories in minaeeota r 4

and Wisconsin. .Most impor'tantly, the data demonstrated

that signifixant learning took pface and that the'm bile ,

program was more effective tail those with lim.ited
instLtutional b,ases. With respect teo. the financialt aspects,
however, .it was reported that the mobi'le program rpresented

, no significant financial advantage over other delivery :

systems, when compared on a sixteten schodi basis..G Despite

this aggregate finding, .the mobile apprOach represented a
significant'advantage to any given school. Given the.rapid

obsolescence of fixed facilities, Damon speculated that the
mobile approach could prove to be thT most reasonable over

a period of time. I
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Three studies addreesOd the iflatio 0 squiptAng industrlel ,

atts faci_ities. Tuttre (1974) analysed digital'1ogic training
. .. syst9ms, ook. (1977) evaluated laboratory electronic .

systems kind Hoty. (1975riaursui4 thR feasibility of
. fabricating sem conductor mievice6.. The fornitr pointed \

.
,

out that digital logiC training systeme are one of the .

'most valuable vehicles in teaching .digital logic ar4uitry.
He delielope'd a list of criteria to be used in the pelection .1%1

cf such ayatems. Rather than dealing with extant haidwar,
Homoly developed'a unique 'approach to semicondutars by .\

piloting methodSt-of'fabricating these in existing
industrial. arts'laboratories. Included-with hi's dissertatien.

. is a Mbnograph detailing the proceduree he developed
which were reported feasible in terms of time an& cost

. demands. A quasi-experimental comgarison Dorcommeicial

.,,,.. and teachee-developed 'electronic instructionalosystems Wu@
conducted by Brook (1977).. With criterion obje.ctives .`

pertainingto integrated circuit concepts, the data
warrahted a conclusion that both siiteme,were efTeg.i4e.

A fourth equipment'study involved a comprehen6leve installation'

of 11 total laboratory package of thirty-eight mediated
self-contained modules. While using. Many traditional
smaller tools And machihis, these modulbe representecka
drastic changetin the nature of tIle laboratory. Additionally,

th ir cdrriculum was significantlY tqrgeted toward.caeeer
educatfon's exploratory objectives. .ervig's (1978)
evaluation ofthe rystem which wao installe4 in.eight

junior high sciloold indicated that it functioned well,
students participated positively, and a single teacher
could manage the facility. -Some need' for revision wap

4
noted, as was thfi need for comprehensive preparing Qf
students and insy.rucors.

,

With the nationAl .impetus towards metrdfication, Lindbeck

(1976) outlined the cosTsc of drafting, wood and metal
working, and graPhic arts meIrification. Developed as

part of the National Center on Metrificati.on's program
these aids supplemented the center's Curriculum units.

al

..SafetY

-

Charlesworth (1968) presented a constructive approac.h to

accident prevention in a dissertation safety manual. He

fimphasized methods of dealing with human factors, idehtifiod
'as the cause of most'accidents, and suggested that obsevant
instructors can correctNunsafe afits before injuries occur.

\
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Ho itleo.advocated safety education pregrame that teach
. atudente to "foresee and forestall" (Linger. To encourage

sucla approachea, he recommended that the usual negative
repatting of safety statisticsbe refocueed io stroke ti;e

po-sitivo side of enumer'ating accidento prevented and
protection received.

A programf-similar to th.at recommended by Charlesworie
.Aes prgpared by the California State D paitment of Education

'1(1978). The document was designed to ixble administrators
and teachers to develop a safety educa'ion program that
conformed to state requirements. The Ode provided
information at to the applicable laws and regulations,'
facilktly and equipment requirements, and teacher liability,.
Additapitelly, it supplied a faci;ity safety inspection list
and an outline of an industriil education safety instruction
program.. Similar informatio'n was compiled in Bro's (1979)
haldbook on orgar4z5tion and administration of industrial
artt.

In recognition of the industrial arts teacher's increasing
vulnerabilitr to legal action, Kigin (1973) investigated the
sources of, and remedies for;'teacher liability and a.
summary of related state regulations and court cases,.
While these are now dated, they represented a significant

.
point of eparturebthat should be updated continuously. Of

approximatelit the same vintage as Kigin is-St. John's (1971)

review of the states of legal requirements for eye
proteceiron in each state of the union. Related preventative
concerns, but in this case referr.ing to particulate
contamination, were embodied in Worthington's (1971)
article.. While exhaust equipment was found to reduce
ain contamination, considerAble differences in machine
effectiveness were noted, were the efft.cti of other

factors than ventilation.

SUMMARY

The relatively sma'll number of studies included in this
area is surpriesing, considering the facility and equipment
intensive aspects of industrial,arts. The planning process
wasAamong the better documented areas, for surely the
size of investment represented by an industrial arts
facility demands careful planning. Evaluative procedures
and checksheets also were in evidence. However, in the
abAence of any documentary research reports, we are left.to
speculate as. to the supportability of these checksheets.
How are such lists validated? The relatively small numbers
of Atatus studies that actually described the condition

1 05
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'and,extent of 1(1112 indestiial arts facilities also is

surprising. in addktion, standardised lists of equipment

were notsfound. in gen'eral use.1

lz terms of artticipatediresearch, we found more than the_
expacted9attention .4voted.to the effecs of noise'.

.
Conspicuously absent, hokiever, wore investigatkons of tke

effects of supply'anel budget quality; light,vcolor and.air
quality; laboratory arrdngement; and the impact of equipment

ov learning.. Nor has the adentical element approach to
laboratory .equipmqlt been sublected to experimental

a
verification. / .

Safety, as might pe_expected,.receiVed some attention 'bu't

less than we Kou,,ld consider appropriate. Fire and

.

carcinogeniC hazard.status studies Vere two untouched
areas. Actual safety statistics and. incidents of decidents..
also were found to be absent in the literature. The

reviewer4' personal knowl4ge of a new system currently
being implemented in New 'Jersey wil/ allow educators to
be alerted to Buell descriptions in the future.- However, with
millions of youngseers participating in industrial- arts,.

nationwide, the absence of noriative data seems professionally

irresponsible1

it wouid not be fair to end this auAmary on such a negative
,

point. A most positive resource to'the field must be
mentioned. The NAITTE's Accident Prevention Manuals edited
by strong (1975), represented a, significant cOntribution'
to.,the safety. in our profession. The contributing Author's
treatment of safet design, accident preven'tion, light,

-tu arrangement, equipm X, guarding; and other related matters
compel Our attention ,ee book should'Qbe mandatory,reading
for, ill.

.4

4.

40°
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, EVALUATION

, The studies on evaluatiow were divided 'into.major categories;
the.develoiment of tests/instruments, interaction analysis,

program evaluation .tedhniques, and thS effects'pf evaluations.
Only studies with a major rather thaw incidental emphatis
on evaluation we're included.

TEST DEVELOPMENT .

Researchers reported efforts to develop tAsts and evaluative
instruments in the.arpas of basic psychomotor skills,
power/automotive mechanics, drafting, and construction

tichnolosiy. Additionally, the most.difficult tisk of
instrumenting the concept of'technological literacy was:
begun by Shepherd (1978). A thoughtful exposition'of
criterion - referenced4measuremelit, its development uses

and potential abuses was compiled by' Day (1975).

Anderson (1970) sought to valid4te a battery,of power
performance tests to predict the job performance of blind
students; essentially it was a test of their basic manlpulative
abilities. The results validatel the use of the battery

as a success Predictor for shelqtered workshop twsks,

however, the four tests did not,differ from exlsting fipeed

tests.

.
various approaches to power/auto mechanics were tried by
Cooksey (1973) and Williams*(1974). Cooksey valedated

a cognitive chievement test for students preparing for
industrial axts teaching. rWilliams pursued the link
between cognitive testing and jab performance by developing

a paper' and pencil automotive mechanics achievement
test that would substitute for performance testing. The
resvlts.Andicatea that on-the-job success.tcould not be
predicfed, regardless of paper and pencil test s4ocess.

The general area of drafting served as the frallework for
research by Biewal4 (1969) and Krantz (1970). Both sought'

to demonstrate techniques that would predict the ability
of students to solve visualization problems. Biewald,
who developed a test of five basic ideas of orthographic
projections, reported results from a national sample .

1 ;
A

2;'

.\\

3.
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that were highly faliorabl in terms of reliability (.93*),
validitr, suit.ability, and equivalence. Less-concl,uSive
findings were reported in Rradtz's attem#t to dev'elbp

a design iest io evaluatestuAent'ability to solve
problems visually, intellectually, and Manipuati;tilY,
using geometric forms. 'While Ile found that the test' was able

to predict college student performance, the test contained a.

an inconsistency with respect tcythe perfe'rmante of uppe'r

ability students.

As part of the J.arge scale IACP effort, Young .(l968) -

developed a construction <ihduatry interhst inVemtory. The

revised instrument' was felt to be Ocuse to counselors and

job placement advisops. Young pointed out 'the feasibility e

of developing an interest*inventory thatv,dealt with industrial
technology through the'incorporation of a.manufacturing.
scale.

Recognition of the evoluti n Of industrial arts;,into.a .

more broae.ly based techno* iy is dealt with.in Shepheid's,

(1978) investigation of tle's Experiential Inventory.
Sheph'erd's work establi -1 an important,,corniistone in,

.the effort to measure a technoloOcal %literacy. However,

he pointed out that considerably more deyelopmental efforts
were necessary.

The potential value of a standirdited industrial arts
examination was not lost on.the;Educattidnal'Testing Sericev
In the late 1960s, ETS developea a set. of.examixiations
labeled the Cooperative Industrial Arts Teats. [Note: A

-

specimen set is included in the ERIC system, 1969.1 These.. 41

examinations provided for an,individual.test for the subject
areas of woods, metals, electricity/eleetronics, and.
drawing, as well as one general indusirial arts test.. While

some norms have been reported, the standardization and

validation of these tests have not been their strength.
. ,

A more successful ETS'effort is reported byjWasdyke in
the AIAA's (1971-1973) pamphlet, Podus on Undergraduate
Teacher Education. Dealing with the industrial arts
portion of the National Teacher's Examination,.Wasdyke
briefly chronicled its development: In a companion
article, Dyrenfurth (AIAA, 1971,-.4s973) explored the
possible impacts of this examina.tion. Six years later,

' these ailthors deliberated the rationale and the profssional
control vdchanism required for aestandardized national
'industrial arts examination (Dyrenfurth, 1979).

9 6

1 Os

to

.)



0

t '

" 7-77113°&
- '-r91VV,947'"-.776' M1141 rt.'7."f?'1.- "Prl INN*

.
.

At. 'INTERACTION ANALYSIS
.

.

V

. i

.`

Both Loopy (1970) and Fahrlender (4972), developed inttiraCabn
9

..;analybis instrumento'that allowedAystemec.o'recoding. **
.

. and analysis of.teaoher behavior in techni08,1 faeilitiOs., 4

LeeppsOckqfically designed his instruskent for iridulAxial a

arts situationsI,Fahrlandtor used the 14rgek'seop, Of,

.
vocatiOnal education amd prac_tical arta progiams: The

formea validity,and oiefulhess ware 'established in the

original study as well is by Kruget (1971):' Both Fahrlandar'S
.

.

and Loopp's ,techniqtes demonstrated potentihi for analysing.
.

teacher behavior, ideqiifying its causese ancycharacterising

'the .quality of obsetved interaCtions. Ln the light of

the need to.establish the pkafession's benchmarks,. Krugerks. . .

study presen64 a particularky useful description of what, /

. actually transpired betwoenvteqchers and students in

4ndustiial arts settings.
*. ,

.

;

5
*

,
.

PROGRAM EVALUATION
.

.

,

Program evaluiation represented a completely different
application of evaluation methodology than tbvse repotted

'in the preceding sectiOns. 40f thia studies assigned-to

o this' category, three (Stangl, 1968; Burroughs, 19701

-
Warrick, -1956) idehtified evaluative criteria for secondary;

school industrial arts programs. Borum (1969) documented.

the comprehenaive evaluation of A single pretechnolegy '

program. 'In addition to these developmental efforts,*

the Arizona* State Department of-Vocational Edueation(1969)

provided.an.evaluation checklist for, intermSd4ate level

industrial arts. Dyrenfurth (1970)t,attemptedla crCtical

evaluation of the University of Alberta's Ind strial ArtSA. .

Researoh Program.. The first-mentionsd study is not' ,arthy

becausie its checklist embodied the evaluative areas af ,

curriculuiv.Arganization, instructiOn4'student evaluationr

equipment, mater.g.als, teacher qualification, and facility'.

Dyrenfulrths on the. other hand, attempted a multipronged

appreach'that combined interview, documentary, observation', '

and analSitical techniques to a departmental.research program.

Each of, the...criteria development studies used essentially

a similar methodology.of abstracting recommendations for

the literature a.ntf revising and validating the tentative

criteria,by means of a jury. In contrast to the perspectives

of Burroughs and Btangl, warrick used a jury representative

of the national .perape6tive. Both Borum and Stangl grouped

their criteria into the areas of curriculum, physical

facilities, and teacher preparation. As a result of both

developmental procedures and trial appliVations, each

1 99
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,N1440P1141., Aeto***cittetitNe: In*tii4men.** 14044663,.. in the
4ev eval0uati4n of secandar/ ichool induatiiat P404ramd.

.

Additionally,.gbe.tria .apoicatioawiou,d seep to provtde
4 iv .evitluatiye desariptionpofethe etatue.of ihAustrial arts

r in SouthiDakota.(BurrpughB) andICOlotpdo, (Stang1).. A .

lOr' 4 distinatly?differenti,nonnormAtive apprpaah.v4s mploph0
hi Borumls st4dy of the evaluatron!.,of a si

D preteahnolog faurriautaime. ,Employing,a iide iang of
data inpaits, e presented an ihdepth dpcudientat op of the
prugrdm usrng an organixationaX;frameworkjor thevahalysis
of innovations 'that -he attributed to., Miles. 'The-study &

subseguent4y yas designed in terms 6f a'formitt that would
.be Useful to guide the school tihaipals4 deiisiohs and
ac ions.

. .

. $x . . .. .

. , a

.A different set og evaliTative appreirches-i's iliesented by 0
- Lcivelerse. (1972) and brtkE critiques' ofaindultrial arts'
' 'high schoof progragte contitoid in Lockette441973) AC1ATE
Yoarbook. -LovelesA,.for dxample, identified 'student
interest,,economic feasib41ity,tand'couise nat.dre ad the

$
- kby criteria lor prpgram evaluation.. Haynie (1978)

supported 'other efftirts'in,program evaluation in his'AIAA
prbeentation% 'In doing so, he analxged ieVera; prominent

. existing models before.ariivini at his view ok this
process. SPecificallr, he pointed out the importance of
Adentifying exactly what needs to be militated, being codt-
effective4 and developihg mechtinisms that Will encourage

$. the use of evaXuation data for-program improvement. Nowhere
is attention directed so much on'tfiese and reletediissues

* as in.the accreditatidn'process% Impended'as fdtmative
i evaluation, this nattanwide effort'exists' at publit and

private schools and postsecondary institutions. In spite
of impressions that all versions of accreditition.are

/ Owing carefuyTtbrutiny, little'or.noxesearch involving
- th.dustrial arts and accreditation came to dur attention.
The most significant document was the det of standards
and guidelines for.undeigraquateieathei educatioh programs
originally develpped by the AC/ATVs Accreditation Committee
.(1.973). Important becausi they repieseRt sAandards for
qualitylundergradufte programs; the areas in which guidelines -

were developed are'as folloxis: curriculum goals, specfalty
content, general studies, teaching and lesrning studies,
practicum, resoueces and facilitied, orgSnizationo faculty,
student services, eva2uation, and. planning.

0

- Innovative programs also have generated ev luation studies.
Methodologically, somk,oflthese were suspey due tO the
tpherent tendeRcy of'filnoyators to focus on evelopment and
implementation rathezt.t ,hfia careful evaluati;/e research. The
reader should not'e*that,the.aforementioned P was a
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.notablo exceji)tion. Additionally, the American Industry SyStem , (,

also documentedpareful evaluation. procedures (NeIson, 1949) ".

that deserve thd-scrutiny .of serious curriculum researchers. . .

We would note that it seems not entirely coincidental that ,

these,two projects invdlved the greateet,critical masirof. A

support among innovative programs.

EiFECTS OF EVALUATION

OC the seven studies in this category, five w'ere variations
meta-evtluation,,that 1:s, the assessment of evaluation .

itself. Each of the five used a comparative approach in,
whichrtwo techniques (dichotomdus endEtof an evalaatikve
'methodology) were investigated ai to their differential
effects. All but one (Landecker, 1969) dealt with dollege
level students and only one, Campbell .(1976), providell a

synthesis of grading practice research.

Test difficulty was investigated in a power mechanics 'courite

by Daines (1968), Gains associited with low difficulty
testing were sighifIcantly higher. This approach also
was demonstrated to be effective in'terms of high ability

students. Low ability_hroups did not record significant
differences attributable to test difficulty. 'Lyons' (1969)
study of .the effect 'of conceptual emphasis indicated that
this variable did npt sigraficantly.,m-anifest itself on

posttest achievement in electronics. A study of similar

nonequivalent control group design by DeLaura (.1974)

explored the achievement and attitudinal'esffects of criterion-
referenced, as compared to norm-referenced, measurement% The

study concluded that criterion-referenced measuremernt
techniques were superior in terms of student achievement of

objectival. Beyond the iiMilarities of A versus B

comparison methodology, the studied by Daines", Lyons, ,

and DeLaur# all investigated student attitude towards the .

evaluative variable. Despite the variability of the ,

effects of,the thdependent variables, it must be noted Nat
none of the studies reported a student attitudinal variatibn
attributable to test differences.

Holland's (1973) 'comparison of 'the effect of the insertion of' 's

evaluative items into instructional audiovisual prpgrams,
however, resulted attitudinal differences in favor of'

tivir incorporation. while pbrformance also-was significantly
higher (4;7 percent) for groups taught with such items
'included, retention was not systematically affected. A

study to investigate the effects of delayed-response learning
guides,..as contrasted to immediate-response teaching tests,

'was conducted by Landecker (1960). 'Both 4xperimental methods

.;4g.

- 99. -

1 11

S.



IC I.

4

resulted in significant'achieVement gains over a contr4
method of conventional instruction. Attituded ieported
14 the students, however,*generally favored the lea'rning*

guidei.
. 1

,

CompeteAcy-based teacher eduCatiesn wai the focus in.Branch's
(1974) comparison of stUdent-managed and faculty-managed

. s

/ assessment. Specificallye phe sought to Assess Site validity'

.

of each technique as applieto mcroteachinq perfdrmances.
'while some conflicting resu s surfaced; the !researcher
tentatively accepted the hypothesis that°studlant-Oiler, ,

panels can assess micrqteaching competencies as'validly as
.

. ) v
faculty. .

4
$ ""'.1 P

In a study that approached the tesi characteristic-:eifect,
linkage'from a unique perspective, Lawson (1973) investigated ,

the test preference of undeilgraduate industrial Arts Majorie. .

He sought to determine whether there wet; a relationship
A"' between the emphasis.of teacher educe,tion p*Orams

(traditional versus contemiiorary) and a graduate's preferepde
for standardized achieveient items.of equivalent emphasis. .

Couperatilie Industrial Arts Tests and the /ACP
Achievement Tests served as'sour.ces for both setgra of items, .

While some mixed results.were reported, the researcher
reported Ole dxistence of a di'rect relationship between

.....
program emphasia and que.stion prefereece. rn,general,

lb

however, respondenta who indicated career goals at the
juilior high school lever rated the contemporary content
higher.

SUMMARY

Cbnsiderafble strengt viiis evidenced in the field's attenlion
t6,pruram evaluation. Considering.the evolutionary stage

',., we are41;in, this cepresente& a commendable characteristic.
Another relative strength was the developnien1t of suitoble

intefaction analysis systems. Together the e areas
*prepretented both macro sled micro-focused a. ention to
guality that is vitally necpssafy to effeCtsive solution.
Unfortunately, however, despite collections., such As the.AIAA's

special` issie of Man/Society/Technology (1974), there is
not ytt a critical mass'of elYa.luation research. The lack
of standardized tests:to meastve achievementof any of
indusprial artt' key,oh:jectives is notiCeaid..- Ser'example,
.where are the tests to substantiate induStri 1 ar'ts'. -%

contribution to avocational'eciucation,' career educati5Dn,
technological literacy, consumer education, indgtsttial

understhnding, and basic skills? Rave procedures for such
'affectiVe and attitudinal characterkstics as teacher4 -
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commitment bden diveloped? Desptte the,i0istence af many %

vbry ihtexestin4 studies* we have observ0 a i,ather frageepted.

anradhoc apProach to evaluation.
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TEACHER EDUCATION r
v

CV

Depending on one's Viewpoiht, the .number of reported '

research studies, on teacher education May be. intarprdted
with varyinTdegrees of desirabilityt ,Oni,one hand, it is
acharacteridtic of a true profession to ptriv9( 'improve
practibe through R and D. However, co,ntrasting eles

e'xist. Perhaps these views are best'stated by these questions:
Wy i.ts there a predominance of corlege;level studies? why
are there not more studies of piactice at the'R to 12

y levels? Such considerations seem worthy of the attention
those.wha ihitiate,..guide, and donduct research in this

Area. 1

The.large number of.studies in thisrsection nece.ssitated
the use of a systematic structure ih order(to 'deal with
their. commonalities. 'One,such.system is presented in Ray
and Streichler'.s (1971k ACIATE Yearbook. 4However, instead
of their goal, conteht,-land method approach, the ieviewers
chose to upe a somewhat arbitrary organization corresponding.
*to the chronological sequence,of pro4ress through teacher
education. This is outlined below:

Recrpitment

Organization an& Administiation

undergraduate Programs

Student Teiching

Graduate ,Programsi

Program,Evalua
.

ons

FirSt Year Teachers

Inservice Education

kEC.' RUITMENT
.

§

4
U4ntil receint1y, the profession has nOt shown great conc.ern
regatding numbers

IP
of students reparing to enter it. Perhaps

4e.
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e4 itL 70is waa dum to a favprable supply, and demand katfo or .°

.
"Eecaus0 iis attehtion was, in fact, concentrated'on matters

of quality. With6the 0.sing number sf states reyorting

teacher shortages and the increasingbompetition for students,

recruitment is receiving greatir attfAtion. Laison (1919)

s&licited,the.opinionsof%teacher,educatgirs to determine

the variables that.hAve the gieatest influence O'n recruiting
4 prospectivo industrial arts teachers 1.4 electronics. The

only significant predictocwas found to be the overall

number of industrial arts Mat:vs in teacher .education..
Therefore, in order to increase the number of pz.sospectiv,e

electronics teachers industrial arts departments were,advised

to increase their bverall enrollmAt. In addressing'the
°within depArtmeht" attractiveness of electronics, Larson
pointed to the desirability of projdcts ind an accompanying
emphasis on current technology as a prime motivational area.

Jen kins ,(1975) studied^t he role ok induStrial arts teachers

in the re'ofuitment of ilrospective teachers. The study also

provided current information describing the general influences

On student enrollment,as industrialoarte: majors. In order

of,-decreasing influence,I.,people of importance to tndustrial
education\enrollees were paeents or relatives, student peers,

.teachers, industrial reprehontatAAes, and counselors. .For

those who 14d industrial.arts in Agh.school, the industrial

arts iiAtruCtor was 1.ie most'influential person.

a I

vf

.-.

.s

"

vai

tiP

Chen's (.19/7) study of-university graduates revealed'an
'alternate siet of infltte'ves that differ.entiated between

type o'f enTollee. For those who transferred from within

the Universiikyy, qounseling center' input and interviews with

industiial arts faculty and friends were the most important

'influences. For those.who transferred from other institutions,

the last two of t'he prAceding items were most important. For

freslimian entry 'students, high school industrial arts teachers
and.o.durses.were the prime influences.

r.

Since LarSon earlier noted that approximately half of the

- industrial education majors entered college in a curriculum
othei than industrial arts and one quarter mäde the decision

to pursue-friaustriat arts at the end of their freshman year,

chen's insight4i are particularly valuable. Larson summarized

the most effective recruitment practices as follows: the

encouragemetnt of hobbies related to industrial education;

and participation in industrial arts fairs and contests.
Despit,Lareon's findings, it seemed obvious that at some

time other techniques wi41 have) be employed. The use.of

..slide-tapes 'fo,r recruitirig tias researchld by Eversoll (1971).

His programs presented occupational_ information relevant to

a career in teaching industiial arts. The data indicated

- 103 -
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v.. .4.4tliti:k.siptide-tapes. clot be used to'alteroAttitudes and transmit

knowledge of induoAriel,arts teaching tO students. It
also indicate& tilitt the technique.was mord,effective without

,

. sdistractom built into the prograp. In another media study,
Weir (l87161.evaluated ttie recruit,ing effectiveness of twii

4 alternative forms of printed devices. While the measured
effect, as !dell as the between-treatment differences in

.effect, Vtere sMall,.Weir.recomiended a neweletter recruitment
format. In contrast to Weir's,delimited study, Foley's

/ (1967) national Lurvey asked 444 college students and
dnpartment Chairmen to identift tact most effective recruiting
practices, including .contracts with'industrial arts teachers,
high sohool Visits,by fackil y, career days, project
contests,, and contacts witbjcounselors. Foley's handbook
also listed some of the rea ons for choosing an industrial arts

.' major, e.g., personal enjoyment of such ac%ivities,
satisfaction from teaching, contribution to students,
enjoyment of youth, fringe benefits, and.employment conditions.
Since twelve s lyear have eapsed since this study, a. \

,

I.

replication,would be useful..

The study of.the relationships between various characteristics
and ultimate success in industrial edutation is, orcourse,
relatedto recruitment. Inves4gations by Mcwethy (1973),
Kilbourne (1971) , Griffin. (1970), and Wargo (1968) pursued
this topic. The former determined the effects of high
school size and course program on college success. While
results did noesupport high school size as ICslgnificant
faCtor related to successwthe number of high school semesters
of industrial.education difilonstrated the 'expected positive 1
relationship., McWethy a.Ifto identified the frequency of,'
student major change as being negatively related to overall

. success but of little relivtionship to ihdustrial education
GPA. *.Kilbournel,study of. high-risk students, .as identified .
by admissions perinnel, conoauded that most will become
relatively successful and that they typically reported
satisfaction with the value of their college expfrience.

Griffin's examination of the relationships between high
school courses and achievement in irOusial arts teachet
education su'rfaced some unexpected corrflations, for
example, an inverse link between thd ndinber of higt school
industriel arts courses taken and ceacher education GPAs.
A positive relationship also was identified between
mathematiO4 ard industrial arts grades for high and medium
ability.students and a nsegative one for low,ability students.

.
.

Employing an analytical orientation more than a recruitment
one, Wargo studied the.re.lationships between undergraduate
attitudes and their aahitvement orieiitation. He found that
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ilidustrial arts siudeilts with one .or 'more ye rs ok work

experience were significantly more oriented towards luck,
,

.

control, and effort than acceptance and ability. Studellts

6 with higher GPAs wqre more oriented towar'd effort than luck.10

S.

s

.

.

Sex equity concerms also contr,ibutea ejo the.increasirkg °

attentic- on recruitment. aaron (1974), Aagaard6.(1915), and

Kane et al. (1976) each discussed female recruitient. These .

studies have been described in the secti.oepA human resources.

Population demographics and their.effects on adustrial
arts wexe explored in the.Mississippi Valley Conference's
1978. meeting. Stephens (.19.78) summarized some rather
startling and far-ranging statisqcs; Conloy 11978) outlined
teacher education faculty implYvAions 'and the findings
of a related'survey; and Goetz /197,8) presented recommendations
for the retention of industrialzarts preservicv teachers.

Certification is a ma3or professional concern related to.

re'cru,itment. McClean and Nagel,addressed it in their 197,3

Missibsippi Vally Conference Assignments. The former outlined
diffe ences in certification between industrial arts and

vocati 44-industrial teAchers; the latter broached ihe

issue o 'state.verau.9 nat'ional certifi ion standards. With

'industrial,arts' increasing th state vocationAl
edUcatio.n.departmentsand th the -increasingly evident

industrial artt teacher s these topips are urgent
r.ofessional concerns, if.we ate te..maintain quality and

3dentity.
.

duality also was, the concern, of Feirer and Lindbeck (1971)

in their de,scriptiOn of partnership possibil ties between

two- and for-year institutions in the pre,ration of
industrial educat4.,,on teachers. Two tarticulation schemes,

the partnership and the pyr#mid models were advanced. The

former involNied joirit advadeed plannin .of insitutional
contributions to an overall program. e pyramid progrim,

in contrast, simply capped a two-year tdphnical associate

degree with an additional two-years of professional and
academic,t6drses as necestiary. Dean and Lathrop (1971)

also prbx;ide4 a perspective, based largely on
the Californi' xperLencë, on the preceding topic of
articulation. In faCt, they extended the discussion to
invoLve guidelines fox an overall state system Of articUlatio.
Eddy (1971), Littrell (1971), and Atteberry (1971) shared
further points on these issues.

4,

0.



ORGANI4ATION & ADMINISTRATION

More than any'other document, the National Status Study of
Industrial Arts Teacher Education (Chaplin/ACXATE/NAITTE 19/72

and 1974) provided an.analytical overview of the profession's
re.j.uvenation vehicle. In order to do thiit extremely
compfehehsive 4ocument justice and 1.e provide the best
picture of our profession's teacher education component,
the reader is encouraged to consult the original report,
available from AIAA, NAITTE, or ERIC.

Despite the fact that :eadership of teacher education typically
is,,considered a hallmark of success in the higher education
career ladder, few'studies dealt with 'this topic. These, N

ranged froi studies of artic.u4tion among programs (pirklA,
1969) to those dealing with.!personnel (Brenckle, 1968; *

Ward, 1974) . In order to develop'guidelines to assist,
transfer stu ents, Dirksen analy;ed linkageS between two
year and feou year colleges. He determined that-two yearN%
collegep limiraindustrial arts programs and that 'broth

two and four year.colleges would be more effectiVe if they
, were to engage in joint planning, coUnSeling, area school

linkages, and exchange visits. Two year college,offerings
of four six;-hour industrial arts area blocks of study were
recommended, as was the publishin 'is s%of courses
acceptable .toward transfer into four year in ustrial arts

major programs. ,

Personnel concerns served.as the focus of bo Brenckle4s and
Ward's.studies. The former surveyed state directors in.order
to identify standar.ds used"Tn the Aelection ofr. industrial
education instructors for-the junior college. He found that
vocational certification standards as well as the baSic
core of terminolo4y varied greatry among states; the latter
varied particularly among state departments, jpnior colleges,
and four year teacher training institutions. Thisfeivariability
certainly must make the task of providing and placing
junior college instructors an urgent 'need identified by
Brenckle, more difficult. An additional relevant finding
was that industrial arts teacher preparation was a'n acceptable
qualification for junior college instructional positions,
providing such candidates had the job experience required
for state vocational education certification.. A different
approach was employed by Ward (1974) in his efforts at
developing a profile of the characteristics of industrial
teacher education personnel employed by traglitionally
black institutions. well documented in terins of descriptive
statisti.cs, the faculty was described as 98 percent male
with low mobility outside of the *tiuthe'rn geographic region;
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dectorates were held by 19 perceni, master's by 72 percent,
.biehelor's'degrees by 6 percent and 3 pereent.wereiwithout

degrees..
.

Russell's 1978 Mississippi Valley Conference presentaXion

fo)cused on personnel aspecXs of.teacher education. .Hia
presentationprovided a thoughtful review of the litexature's

recommenSations forloworkshops and seminars, mini-sabbaticals,

.retreats,media centers, peer-evaluation, student evaluatipn,

task reassignment, conference attendance, andiwork experience.

The impetus for individual professional development eflort

often is thought to restat, apftropriately, from'a vaeiety

of faculty evaluation techniques. SwansTY & Sisson (1971)

described an appraisal system.that not only integrates

student, faculty, and chairman ratings into an effectiire

whole but that subsequently documented an open and viable

method 6i using the resUlts to guide salary, picimotion,

and retention decisions. Of course, this provocatEve
system, as with all other forms of evaluation_x does evoke

.seme crucial issuds (e.g., Fentress & SwansonX 175)
ewhich while they may temporarily ba resolveat given

institution -- are still a long waP from universal accitance.

UNDERGRADUATE PROGRAMS

Descriptions

The AIAA (1971-1971 b, i) published twobooklets, Focus on

Change in Teacher Education and Focus cl4 Undergraduate

Teacher Education that c'ontained individual treatments of

a crossection of topics related to industrial arts t.eacher

education. Program strengths and weaknesses, internships,

the National Teachers' Examination, implementation of
change, and departmental profiles were treated by the variout

authors. However, despite these complilations, descriptive,

approaches characterized the bulk of the studies that
pertained to undergraduate prograbs. Most kepresemted
single investigations .of a topic 41th only "open education"

pursued by more than one 'researcher.(

Betts (1975) determined the extent and method of implementation

of selected innovative industrial arts programs. His

"respondents indicated that the IACP was the most widely
implemented (55 percent) and the American Industry Project
followed with 14 percent. He also indicated that contemporary

teacher education programs centered on materials and processes,

graphic communication, an4 power and energy. Due to his

finding that innovative programs were used primarily for
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exosure purposes, and,then onily for-relatively small
mounts of time, he concluded that there has not been
extensive utir$ration of such programs in undergraduate
teacher implesiiintation.

,V1

The results of a.major team effort, headed by'Rudisill
(1974), toWard assembling an innovative industrial arts
teacher education propram were contained in AwAVA presentation..
Of special rAerest isIthe creative synthesis of essential
faCility, curricula, and methodological innovations in
a manner that mdtually reinforced each. It'seems clear
that at least this one institution (Uhiversity of Northern
Iowa) achieved the'implementation that Betts identified
as .

, A unique fellowship program at'West Virginia University
resulted in developing a program that its proponents claimed

.
should be the target of our nation's premier institu'tio.ms.
In Industrial Arts Teacher 'Education Fellowship Program in
Ole Technologies: 1969-1970, the felaow proposed not only
a rationale and strUcture of a model program for the education
.of teacher-scholars in technplogy, but'they elso peesented
a model of technology as a base,for indlistrial arts teacher
education. The model's varlous.components included the
general culturatz:core, technology core, professional
preparation, multidisciplinary ..thtuets, and learning
center efforts. More visionary than most, the model presented
by Devore and his colleague served the professiori by
illuminating one of our alternative futures. Readers are
advised to regard it in this light rather than a blueprint
for implementation.

Trott (1978) conducted a unique nationwide invedtigation of
industrial arts teacher edubation. His respondents, AIAA.
Teacher of the Year award-recipients, were asked to identify.
common teacher education patterns, comment on the adequacy of
,preparation,%rate the fmportance of teacher educaXion
'Components, and comment on stUdent teacher preparatcon.
Trott also noted what should be a highly challenging
finding to our profession, namely, that there were several
areas_ of und.ergraduate teacher education that were

.
inconsistent with the deiands of employment. Despite this,
most components were rated as very important. The data
also indicated that student teacher performance was somewhat
marginal.

Open education was first explored by Zurbuch (1973) 'in
his study of the acceptance it received by industrial arts
teacher educators. Subsequently, Rumble (1975) developed a
teacher education guide that had applicability to industrial
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arts. The historical and documentary approach by Zuzbuch
was particularly ineresting in that; contrary to the
relatively recent emergence of the.cencept, industrial arts
teaaher educators were folfnd to have held such views for

some time. Zurbuch concluded.that industrial arAtis best'
when cohten is drawn from technology arld its-methodology from
open education. This view seemed to be aocepted by Rdmble,
as,attested by the development of a coursq designed to aid
the implementation of open edUcation concepts by.industrial
arts teachers. This course, developed out of a systematic

literature reviewan0 bi interviews and.surveys,.incorpOrated
'the essential findings of his developmental efforts. As

such, it was based'on incorporating 4ndustr.ial.arts ibto
the elementary school. open education classrooms4 andi,their

use of the widest wariety of materiala and ac.tivity.
Emphasis, however, was placed on the technologies concerned
with manufacturing and a thematic approeph was recommended.

A comprehensive. synthesils of the open access curriculum
as well as many of the points raised by Zurbuch and Rumble
also was presented in.Anderson's (1978) AC1ATE YeAFbook.

A nationwide survey of .industrial arts teacher education
program use of microteaching was conduCted by Cattle (1974).

The returns indicated that only 56 percent utilized the
technique", that the Wajority using it were in methods courses,.

and that respo'ndents indicated microteachfnq was an important
phase of preparatory programs. Typical microteaching episodes
involved the presentation of a live or videotaped model (moet
often 'a demonstration), a recording of a student-delivered
microlesson with 12 peers, and subsequent critiques by

the student teacers, college supervisors, and H,pupil" .

peers: In some cases, students actually followea through
on such critiqbes. A related, 'but more brdidly designed,
study was conducted by Frye (1971) . He surkreyed teAcher
education to identify the use of innovative instrui.tional

methods. His data characterized the profession as rather
conservative with only the "innovations" of yidelotave

usagek microteaching, early field experience, and interaction
analysis showing substantial use. He justifiably recommended .

that more emphasis should be 'placed on these and other
innovations.

Also using a nationwide sample of industrial\arts teacher
educators, Beed (1970) established guidelines for industry-
teacher education internships. These guidelines s.ubsequently
were rated by a sample of industry. Recommemdations for
such gdidelines included evaluation based on a combination
of letter grades and narrative statements by both'school
coo/dinators and industrial supervisors, regular seminars
conaucted by coordinators and supervisors,'regular reports by
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4iUterns to bgth-parties, and.iegular visits of interns by the

- *school cOordi.nator,
.

Other forms of indstry education coolperation were- described

by Parks 0969).
0

rom responses. to a nationwide surVey

of collegb industrial education department dhai'rpiirsone,

twelve methods were .ielectedlor indepth analysid:. In
terms of,recency and depth, the gap, between knweileAge and

skill taughtiby teacher'education depa;tments'and ell'oie
,. .

possessed bylindustrial workeA6.was nbte'd. 'FpettinatelY,

he also disoerned a cooperatkve'a4itude .on the part Of'

industry as%well as student belief that such effort .

(particularly the associated mitten work) waSruseful.
Administrators pointed out*the'difficulties of staffing ',

and the'nemessary released time s their major problem with

'the approach
.

% ..

,

, 14
.

..

Stitl another link between industry an& higher, education' is

rOtresented by the,implementation of industrial technology

-.:i.
pio4raMs by-many existing industrial educationtarts,departments.

4
0

taRobinson (1913) documented the rfse of such programs and,'

'Additionally, sought to clarify thetconcept (3findustrial
technology. The Atter phase was 4uided by a riine-

member panel of experts,and'resulAed in positing what
Robinson termed a mature model industrial technology program

without specialization. ,

9 ,

.

0 ,. ,

\

Competenciee ...
b. : \

q

.
.

. ,

Competencies and éompetency-baied instruction were addiessed :.
.

by many researchers in what amounted to a significant

proportion of the profession's response to the imperitives '

of accountability. 'Popovich (1973Y, Ashcom (1974), and .

Siped (1975) developed and validated var4ous'1istd of 4

competencies and Corwell (1975) developeaNmaterials to
translate an introductory teache'r education -course into

a competency-ipased mode. Of these studies,'Ashcom's .

represented 4n exhaustive,chronicling and documentation of

a large scale project n P'ennsylvania to produce an inventory
.4 of generic entry level teacher competencies. *Although.

not directly relited ,to industrial arts the focus on -generic /

. competetcies argued for its inclusion in this review.." .

Reader *. witA a direct intei.est are advised to. seei Koble's (1977)

report on the extensigA of he study to industrlal arts.' .

PopoviCh',s validatioA of*vocational and applied arts teacher
competenci4s, or Sipe's identification.of cbmpetencies 4

needed by vocational educators who teach, tIle handiaapped._
%

;

he reports by S. Brooks (1974) , the Industrial. Teacher

ducation Competency Study Commiittee at the University 6f
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Wisconsin-Stout, .Bentien,, et al., (lv'74)., and the New York
.:

State Induptrial.Arts Trial Certi:ication PrOect (2.974,, a and
..

b) provided additio140..reneurces. A compilation of these and

other related effertr.were presented in'the ACIATE yearbook n

4P 0

on competencya-based industrial arta teacher educ'atio'n 6

,

(Brueckman and BroOks, 1977t:
. . : .. ,

4 .

%

.

Koble's listing of spec,!.fic industrial arts teacher

compet'encies in each of the four ,cluster ertas of ihdustrial
. .,

miterials, power technology, visual coiminications,.and
t professidnal concerni deserveA'careful attenticin. . Miller's

.(1971). United States.and carmal..an surieS, of fOctioilal .

.
.

ompetehcies; Maley's (1978) inventory of appropriate

I dustrialarts teacher fiehavior and/or'skills, and..the .
.

p nnsylvaniaproject together constituted a sub'stanVial. .

TI
basis' for consensus on what.teacher education ptograms v

. o4ht to bi strring fors .M:iller found close. agreement..

butwoen educatOrband supervisors on the importance of

, functional coMpetencies. Of these, personal qualities and -
!

behavioral oharacteristics were rated of pr.mary importance,

competencies peV%air4g to:.teachin% methdds* were'ranked over

course content iild'iiiformation. Maley's reporlisted. ,

.
the capabiliaei-essential to teaching illdu'strial arts ,

but did not attempt to prioritize them. Instead he suggested

use of the inventory for planning industrial arts teacher%

inservicest self-eiraluationv and teacher 'education program

, and course restructuring efforts. Allihq theSe lines,
..:

Miller's recommendatiOns dhould be mos carefully noted, namely, .
..,

., that teacher 'edecatqrs develop valtd entry techniques
I.

related'to ?;ecessari outcome cqmpetenci,es.
,

L'''

.

.

, .:4 4

Professional aspects of the industrial arts teacher's' .

arsenal of competenc.les.%tere catalned in detail by the

committee at the Univerdity of wisdonsin-stout. Brooks

(1974),, in his ovrview of the New York State Industrial .

Arts, firial Certification rrroject, identified'the overall

instructio.nal competencies required oi.teaChers, ab rated

by 1524 industrial arts teachers. The.tep four overalk

competencies were: to stimulate and maintain student

,
intereAt, to perform: basic manipulative skills, to provide , ...

activities which anew students to develop ncreative abilities,

and to develop and use'a irariety of instruetional materials.

In related works, the project released detailed lista of

technical competencies tor the jeniok highAcheol level,
. including forest produete, ceramics, graphic arts, electricity,

manufacturing, Wawing, and -- for the senior high'school

. level -- plastics, technical droving, forest products,

. power technology, metals technology, and_eleetronics.

.4-

4

a
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Attention also should be given to POpovich's reeults (103) AI
. *
.-.4

- which kepqrteel.no 4ifferestiation between dompetencies
:v

1

4
v..

tequi4ed Ety.itidustiial education teachers of vocational
0ourscis'as'oohtrasted to 'those whose programs were explcratory .,

,, in nature; ..This fiAdin4 would tend to.support the evolution
of compriahensiimilpalr.servicearea, programs of vodational

i, teacher educay.con that include ihdustrial arts. Another
.'significant kipd'ing was that the identif4ed Competencies .'

.were used to, similar degrees by teachers of.var ing years. f
.,. .

,

oaf experience. Somewhetjpa;allel to these fiat ngs, with 4,,

resRect to the,similar.natUre of vocational and e lftaiori : / . 4

4
tc.mche,t'comp:etencieSI-was Sipes'.conclusion 'theft vocattonal and

*.t.

, spemial-educators,xanked model teaCher°comOotencies in- a
. '

. similar fashion. 'Overall, hoyever, despite this congruence,
Sipes (1975) concludedthat vocational eaucaors were found

:
A. . . to' tend i5wavd.subject orientations as contrasted to the

1 student orientation of dpecial education teachers: .

;

.., Aft efiective summary of the efforts-toWard competenCy-base'd
. 4,

'teacher e4cation4s.piovided by Brueckthan and 141poks' (1.977')
. c

overview in the ACIATt Yearbpokl. Competenoy,-based'InduitriaZ
..; Arts Taacher Education.. The sections.on the foundations of

1
.

? 4
CBTE, affective aspects, measuring competencies, preservi,ce
and inserviceimplementations, and the imperatives generated
by CBTE'address the major iossues 'of this new thrust.' . .

...v

.
. 1

,
.,, . .

We .cannetc however, totally disregard the impression that
competency Identification processes invariablylose the
vital aspects that make gbod ieachers a synergi.stic product
of th'efir individual cOmpetencies, as,contrasted to an
arithmetic sum oi Otese same, competencies. 1Stadt and Kenneke
(1970) in an APIATE Monograph, Teacher Competencies for the
CRbernated. Age, seemed to embody this concern in their work.
.tontrary to the imPlications of its title, the monograph
contained no catalog of de1ineatpd competencies. Instead,
competencies were. addressed ln terms of appropriate responses
to.techno1ogica1 impacts on man and society and by presenting
'some desirable characteristici of a teacher education program.

STULIEh TEACHING

Surprisingly, only two dissertations dieectly treating
student teaching surfaced. Thby were ioleszak's (1964)
compfiriscin of the expected and actual outcomes of student
teaching arid MCCrystal's*(1973) siudy of the role of
cooperating teachers. The former st,udy verified the
cooperaiing teachers' pilKtal role throughout the experience,
a role that was analyzeeturther by McCrystil. The latter
study developed a matrix descriptive of cooperating teacher .
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ioles as v4ewed by college supervisois, student teachers,
/ . . .

i

A
candsk-the cooperating teachers themeelves. A detailed

a 'apalysis coirf specific student teacher events, activities,
. and decisions was presented according, to a normativerleviant

classification scheite. .

4.

.Y

Concerned with.identifying necessary student teacher
,dompetencieseltopeland and Bame.(1919) also.conducted A

na*ional Delphi study to this'end. Th9 detailed list itf

competimcies that.resulted.piomises to.be of great usean
elf/alu4ting stadent teachers.° Miller's (1968) report on

student teacher supervision via video tape also provided
another unique 4416a, namely that of interaction analysis of

tOe taied_segment. Becadse of the techniques' objectivity',
*N. it was Opqndithat atudent teathers tended to accept

- constructitre criticism more readilY.
.

. ..

ip.

GRADUATE. PROGRAMS, t

4

et.vitt*N1°.968). surveyed industrial arts departmsnt chalrpexsons

deans, scitobl,supervisors of industrial arts, and industrial,

arts teach4rs in order td ascertain the desirable

charatteristAcs of master'Is degree programs. Thel major

finding was thet such programs should emphasize Vile development

of teaching proficfencir'in industrial arts and it should 6

includeipoth technical and professional colirses. The courses

shoUld comprise at least orie-half of the'master's program.

More recently, a carefully conducted needs Assessment approach

to thq revision of a master's degree prograp was documented

s
by Baker and Mayer .(1978). Their f4ndings supported Gavin's,

with the addltior of a perceived need.in the career,
education-related aspects of industrial arts. .

Wright (1973 b) presented an introductionIto a seriei of

studies designed to lead go a revamped Odubtrial education

master's degree program ai.the Universie of Wisconsin-

Stott... The result was a generalizable model for the
profession,1 aspects of master's degree programs.. qn contrast,

prella (1975; 1976) employed follow-up methodology to

evaluate graduate opinion of an assistantship-mastersi

degree combined program. The iespo-ndents indicated general

satisfaction.with theiretuperience, although they noted the

lack.of provision for planned teaching experience. Considered

of mast benefit to career development wa# the opportunity

for profes'sional association with the tabultlt. Responddnts also %

emphasize& the desirability of a writted mission statememt

specifying the functions and objectives of the mast k's

(

a
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Aegree program....
. .

.1.- . , 0 .
.- - . .,

In'voived at masterrs'and doctoral levels, graduate assispants

E
i

14
Z

'played a significaht'role, particularly iwiefahing. The, e
t

.

:
characteristics of such efforts ware reported-by Gurbacll and . .

.

.

Harris (1971). While investigatirki the problems associatea
-A

. with graduate assistants., the study also presented a
positiye pidture of how the requirements and cdllegial #

acceptance contributed to anticiPaied careett of the 4
p.

assistants. To increase the accessibility of such graduate
assistantships, the New Jersey Industrial Arts Coliege, w ,.

Student Association.(1979) sufveye4 and publisled the. , .

,

location, requirements, and characteristics of assistantships, .*.f . '',

available'in the nation.
.

...,..

. " .

At the doctoral level, Nielsen (1969) prepared a.comparative\
'analysil of industrial'education programs including.industrial
arts, trade and industrial,'and eddcation.
.He reporttd that.the differences th t existed in the scope of
industrial education at ithe doctoral level were not.,0 .

prdnounciiebetween indus'trial arts, trade and industrial,
and'induatrial-technical educatton as they'were withim:areas.

0 lie reported a simi;arity of currionlum patterns', as weli,
aq freeaom to build programs on thi basis Of indAyidual
.neect... The traditional dillerelce between 911.D,'El4 Ed.D.
programs, the language requfrement, was repowted eb 1:19
modified. by.a substitution of other profidiencies. Almost '

all.admiseion processes involved standardkped testst
h6wever, responses indicated that the use of test scores
varied midely. Jaiu (1975) aldo researehed doctoral

. programs with the intent of establishing a list-of professionals
at thai level. He surveyed undergraduate, graduate, and
adminidtrative faculty. Extensive agreement on the list
'was established; a central core of the'thirteen most highly-'

,and consistently rited competendies was developed.

In summary, therreader should become familiar with twok,
comprehensive treatments.of graduate educatiotr: AIAA s
(1971-1973 h) Focus on Teacher Education Graduate Programs .

and ACIATE's (1974) monograph, Graduate Programs in Industrial
Education. These documents contained treatments of graduate

..uprogram -objectives, specific reviews of program characteristics,
and the like. The ACIATE's monographialso included a review

sof research on graduate education, a tatus report,of
graduate programs, and Poor's insightful approach to
humanizing graduate schools. That concept was implicit in
Wright's (1976) item on improving graduate education and
DirInfurth and Miller's (1979) presentation of putting
purpose into' nonclasa experiences of graduate students. They
documented the profession's views that graduate education
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involves more than the mere tiinsmission 01 skills ance'

knowledge. Role models, aspirations, and .interpersona.l,

influences are,crucial ooncemitafits in the pFocess.'

PROGRAM. EVALUATIOi
A

..; .

The profession's commendable self-scrutiny is seen in'a

I .5

t

number of evaluative studiei.. Kost dealt with undergraduate

programs and 4 smaller'number with graduateprograms.' 1

11
0

.

Underg5aduate StUdies

Follow-Up; sur*eys of baccaiaureatesstudents was t he.cent'ial

focus of Studies. by Lindell (19.68), Winters (1970), idwards

". (1971), Ross and Steward '(i977)., Weiner (1971), Hein fl969).

Innis (1971), Lackins(1977), and Giffoie.(1970). Conventional,

questionnaire methodology was used primarily, although,Gieford

took.the further step of5 seeking administrator input on a

systematic basis. Typically, the stuges tUrireyed all .

baccalaureate or in some cases, postbaCcalaureate 04duates
. .

of various institutions. Ten yeais was thy span las% frequently

ueed, aithogh GIfford surveyed fourteen yOfirs of graduate,s.,
.

The findin04 generally dealt with couiSe evaluations, petolient A

of'graduates in teaching and/or.industry, departmental needs,

additional, eaucstion, salaries, and problems ekperiences. Some

of the major findingd were es follows:%
.1,

.

.While dollar advantage nearly always favored
the nonteacher,9 when computed on a monthly basis,

the difference was not very large (Innis, 1970):.
;.

A need wad.seen to revise professional indus.trial

. arts courses (Gifford, 1970; Lindau, 1968; Weiner,

1971).
.

.

, .
.

. Recommendations were made that departments imPlement

lew or "develop existing technical°areas (Gifford. '

1970; Lindau, 1968; Winters, 1970; Edwards, 1971).

The greatest proportion of\graduates gave an .

above average rating to incrustrial arts program
objectives, gdals, Mad courses (Weiner, 1971).

The i'dentifIdation by graduates of an anti,. ipaed

future need for general eductation, speech, tathematics,

health, and composition courses (Weiner, 19 1)-
,

I
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Asseslment of.the pibgram as deficient in terms
.

of facility, equipment.and course offeringsN
4

i(Edwards,'411'. v ,

. .. ' ,

,Two othet studio-a (Zoppetti,).97p; Gheen, 1970) pursued
analyti.c approaches to assessing program impadt. The former

,.,..
detrained freshman anil senior &tudent growt3h in understlanding
of' melkicah industry at fivelcoopArating institutions. Such

.. .. growth was fqund to vaky signifidantly along insititutiOns
. senior13 at doctoral grfntielg institutions scored higherthan:J.-
those at onesiobfferingexclusively bachelor's and master's i

..'" degrees'. Gheen investigated .the equally difficult effect
of teacher trainitg pkograms and sought to determine the

.
extent to which college.ifidustrial education programs were .

.

prepaiing teachers to develop the creitivetalents. Uding
1 a Creative Expression Scale, he foundNithat ciSlative stimulation

was statistically substandard and that greate'i-Oreativity
was encoiraged in nonlaboratori, claises compared to
laboratory-based exper.iences. .He concluded that industrial.

,arts teachers were not being adequately 'trained to develop

. i . students' creative abilities and, therefore, suggested that
siOilart inadequacies generally akisted ihroughout'the
ptofeasi,on.'

6

Larjcin (1917). approached follow-uP evaluation'in i slightly
different maaqer. He attempted to determine diffeFences
in evaluatiorig between am indtitutiom's graduates and its S

faculty. THe findings indicated agreement on the ach4evement
ofkobjectives pertaining tO t.he relationship between people,
society, and industxy;.the influence of industryv the
opportunity'to pursue interesbs Iknd develop'technical skillft
developoan appreciation fok cr'afiSmanship, and provide
occupationalSand avocational informatipn. 'The twb groups
differed,dignificantly on their assessments oUthe objectives
of demonstrating problem-solving skills, sAfe work habits,
dnd effective work.practices.x

Gradudte'Studie,s.

Graduaite prOgrams provided the focus for stUdies by Riddle
(1.373),Da1e (1975), Bettis (1971), Sakiey.(1973)., Devlin
(1971), and More1an (1970). Thd former's was a follow-up
of all graduates at,East Texas State University since 1955;
Bottis, Dpvlin, and Moreland surveyed only the doctoral
graduates of The Ohio State University, Texas A & ,M University.
and Colorado State College, respectively. University of
Wisconsin-Stout master's dergree and specialist gradua,tes
were the focus% of, Bale's study. All' reported generally
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falkrable"responses and overall gradaaate 2,40sfaction with ./

thpir prOgrams. Moreland and Devlir concluded that .

reppondentS valued the opportunity for interaction adong
theOselves and with faculty as the highest levet experienco.
WhAle both reported program Teputation as belag .crucial

to respondent enrollment dicisions, Delilin and Bettis °.

indicated that the'amoUnt oI financial. assistance also
,

played a role J.,11 such deciivions. Riddle reporteethe need
for a greater emphasis on.public ralattoso and vommunication
with graduatesv the desirability of facility: equA.Pmeni',

and instruCtional media improvement; and an increased'.

tailoririg of courses towards greater utiiitleto those'
graduateteSeeking industrial career**

. .

4

I

Also useful for analytical'purposes wete the descriptive
data in many of these studies, e.g., Bettis' unexpecte4
determination.that graduate teaching experience (before

or during their doctoral studiei) consisted off 8.8 percent c

elementary school, 75 percent secondary school, and 7.3
percent corlege teaching. Additional valuable in.sight .

was that graduates rated course work as contributing most to

their Professional development;'they perceived researchr
associateships as effecting this characteristic more than

teaching assistantships.

Sakie's (1973) study represented a different approach in
that, contrasted to the comprehensive evaluations, he
assessed the effectiveness of a single component,.the f

doctoral internship. Another difference was his methodology

of seeking evaluative responses from supervisors rather
than from students themseives. The 68 respondents supplied
input that ailowed Aim to conclude that the progiam was
meetIng its stated objective's.

Methodologically, both the graduate and undergraduate.
-ei:raluations were more alike than not. No major differencei
emerged:/ Perhaps the techniqUe of surveying emplolmrs
represented the most uaique characteristic. We are forced

to wo,-ier whether more .effective and/or powerful iechniques

act 7;ly.exist.

FIRST YEAR TEACHAS'.

In recognition of the inadequacies of a closed systeM model

of a four year teacher education program, problems of,first
'year teachers are being investigated. Typically, the objective

is some combination of mo:difying the training program .or
instituting some form of transitional program in order to

make entry more effective. The studies of Starr (1974),
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Alexander4(1974)1Ind Shackelford,(n.d.) were ge#red to,

such oblectives.
'

Starr idimtified eginning teacher competencies in termq
of khowledge, ok 1, and behavior. However, 'these Were
st4ted ss.geneka Limed competency statementsi ,as such ,they

4re Rerhabs bettak suited as criteria for-program self-
'valuation. Alexan er's (19,4) study, on the other hand, listed

t1,e te most critióa and ten lea.st °critical lirst year,
teiche problems which surfaced from a national survey.
Coopers ive effort:among teapher educators, school
idmidistrators and school boards, and teachets.are.required
to addredigthe,followihg problem areas: insufficient money
forimaterials and machines, insufficient storage and wqrking
,spaca, lack of contact with board members, inadequate
edtfanceand increment salary, Inftiating and operating
industrial arts clubs, lack of library materials and
referencesr assignment-of ,icappropriate (special education)
students; lick of time for.mEbintenance, and,working within
the limited-budget.

I.

*INSERVICE EDUCATION

Two categorips of inservice researbh were identi4ied. The

°first represented developmental. projectston 'the design of
models and the identi4cation of needs4.e.g..j,.0'Tuel (1969).
Cu1bertson(1975), McEntlye and Hukilll.s (1977), Siieno

'et al. (1976),,and Ely (r973),.and to some extent,'Teig
.(1975). On the other hand, Harder (1970), pates.(1969)) Crouch
(1969), .Hyder (1971), Rubin (1972), and gletn 41915) were'
evalUationstof theieffecte 6f inservice efforts.

Culbertson prosented the most comprehensivter model which, while
aimed at cogibunity college occupa.tional'instructors, .
contained many elements for the inservice education of
industrial arts teachers: Culbertson's conclusions were that
inservice roles were not,distinct but rather overlapping.
'The roles of teachers and ilmservice leaders were similar end
yet, sinc, co .nntional teacher education prograMs did not
focus on ,

Aucation, they mere not compleiely,appropriate
models for th inservice training of commvnity college and
technical institute instruC.,tors. An interesting aplyoach

- would involve the applicatiOn of Culbertson's model.to the
neeas of occupational teachers identified by Ely (1973). Of
relevance to industrial rts was the latter's finding that there
was substantial overlap in the identified'needs of teachers
in the service areas survieyed.. Ely reported considerable
differences between teachers and supervisos al.@ that
respondents presented classroom management,.planning, and

A
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professiional development as the iost urgentoneeds.

With Culbertson's mo4e1 ind Ely's key.ileede, O'Tuel's (1969)

earlier study is of increasing value. iHe recommended several

.
.aesirable characteristics.of the insei4ice procsess,

that instructors perceive it as part ot their basic needs,

that it utilize group dynamics, that it result in integration

of departmentat aCtivities, that teachers be involved in the

4planning, that it incorporate realistic inoovations, that

participants understand what resources are available, and that

it incorporate problem-solving activities.

The studies of Sireno and McEntire et al...provided descriptive

informatioR of selected practice'in Mistouri and Arkansas,
rfippectivety. .The former described methodology, practicum
activities and participant pretest and posttest data which

was useful in that it documented a procedure designed.to enable

industrial arts teachers in integrating occupationally griented

activities into their existing progra$4, thus qualifying them

for vocational funding. In contrast, McEntire's program

was worth noting mainly because of its'methodology rather than

content. It, described an education-industry exchange program

providing nonvocational 'industrial arts teachers with sIill

training to enable them to teach trade and industrial subjects:

Although two models were developed, little success was reported.

'The researchers noted that this watedlie to the expense and

length .of such a program and the lack of desire of-industrial

4;rts teachers to retrain. Fortunately, the iesearchers'

attempt to convert craftspeNons and skilled workers into

teachers me't with more success.

Perhaps the moit systematic inservice effort, and certainly

the largest, was the 1INCP's workshops. Hyder (1971) evaluated

the 1970 series of nin7p summer workshops. His 154 respondents

provided findings that demonsttated a significant increase .

in teacher knowledge of IACP content and process', an expected

finding when one recognized the "something versus nothing"

nature of.such methodology. More interesting was his findinq

that there was no significant difference in job satiqftiction

between participan.ts who subcequently elected to Leach the IACP,

program and those who did not.

Of the studies investigating tne effects of inservice

education, two pertained t5 NDEA institutes and three to

individual institutign effOrts. In the first category,

Bates (1969) dealt with tNe institute on creativity. While

he suggested that' considerable effects rcsulted from the

program, they were difficult to define. In contrast, Crouch

(1968) ascertained the impact-of ail 1967 NDEA institutes.

The findings'and excellent response rate (mo)7.e than 90 percent)
,
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eniabled him to conclude that the Institutes affected both
initructionil progeam and the extent of participatant 4

involvement in extra-instructional professional gctivities.

Glenn's (1975) investigation of *the effects of.ari inservice°
program to encourage the Utilization of democratic classroom
procedures was not as positiVe. °These indicated no change
in verbal interactlon patterns. However, experimentally
treated teachers did improve Iheir scores on the Teaching i

Situation ReactIon Test. Harder (10,0) compared the .1

effectiveness of two inservice approaches: indkvidualized .

and institute programs. Whileirgenerally the findings,supported
the institute approach,.addittonal factors were important;
for example, subjects from larger communities scbred higher
than all others. Perhaps the most unusual methodology, that
is for industrial arts, was employed by Rubin (1972)' in her
.study of an institute to assist teachers in Working with
culturally deprived youth. Sge concluded with the optimistic
working hypothesis that the imstitute constituted a beginning
step and the ralevant skills can bA developed.

SUMMARY

Both strengths and weakne:sees characterized th% research
reviewed in this sections This uneven picture is the result
of some good eff rts; e.g., the investigation of the factors
affecting enrol ent, and some weak areas; d.g., the attempt
to identify Eac rs in pred4cting postenrollment success.
Despite the f t that we seem to have some opinion-based
knowledge of key recruitment factors, empirical verification
appears lacking. Additionally, the quest to identify factors'
contributing to imdustrial arts ,success were hampered by the
error effect of maturation. The end result is that not eyen
previous industrial arts eloferience was foind to contribute
to subsequent fkuccess. This,"of course, challenges the
notion of preretjuisite coursewOrk that is supported by the
traditionalists.

Other gaps in the literature focused on student teaching,
certification, atticulation, and methodolo§y. ,These.topics
a eared to be underrepresented in'terms of research. Few
studies, for example., addressed.certification issues, 'a

critical concern far teacher education particularly when one
views the current struggle over the control of the profession.
Furthermore, one of the studies that focused on such questions
seems to have considerable potential for wreaking havoc along
the industrial arts-vocational education front: Actual
performance requirements for these two; frequently dichotomized,
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Service areai were found to be quite similar. Articulation,
particulaFly Iiiitween industrial arts and vocational education.

° also was one of th, identified research' gaps,. A further
weakness was the very gonservative nature of th'e approach

to methodology.' In Orma of teacher education being an
\effective example of what is known of meihodology, we apparently

.could 'be indicted for gross negligence. These weaknesses,
hoWever, should be,construed as providing consikerable
opportunity ,for carefully targetNted research. Furthermore,

because this areas clearly interface with vocational education,

they qualify/for vocational Research Coordinating Unit (RCU)

support.

Despie these somewhat critical observations, we also noted

0 some significant strengths. Specifically, Chapim's documentation
.of the status:?of the teacher education professipn provided a -

very descriptive benchmark. Other healthy signs inckuded the
-vital tteatments of topics by the members of.the Mississippi
Valley Conference. While, unfortunately, the tradition of

this group pyecluded widespread dissemination, their effotts
represented a significant contribution: Similar strengths,

more often in a ,teaditional rather than.innorative vein,

were found in the numerous follow-up stulies.

Even more significant is the t4emendous amount of e ort'

devoted to 'competency-based instruction. The carefu y

developed lidts of competencies and their accompanying .

specificatio &provided a clear picture o± the goal teacher
education pr grams we.are addressing7 Gradaate ,programs

received sig ificant atteRtion, a' h'ave the prdblems.of first

year teachers. Our knowledge of fiFectivik.inservice education,

methodology has been greatly advancbd by siiich systematic

'.efforts as the IACP.

Overall, teacher education reseanch r4relented sPme strange

contrasts. However, a considerable number pf building blocks

exist. Effective research can be built upon such a foundation.
While we are a long way from gl:ound zero, we are cclknfronted

by how much we still do not know..
0
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ADMINISTRATIONgAND SUPERVISION

Administrative research relfvant to industrial arts education
focused on attitude6-and role studies, administration pxoceduies
and preparation.. While numerdus dissertations were reviewed, -

the most cogent overview of admiwtstration and supervision
was provided by4he AIAN's (1974) booklet, Recommended
Qualifications, Duties, and_Reep'drisibilities for State and
Local Supervisors of Industrial Arts. It included
recommendations for'practice in the areas of qualifications,
administrative responsibilities (executive, personnel, budget),
supervisory responsibilities (program, support), and publtc
,relations (school-lcOmmunity,relationships and communicatIon). 4.

4!

ATTITUDE STUDIES

Six dOctoral studied formed the largest portion of this
research. They were in the areas of career education,
vocational educktion, and industrial arts education."
Principals were the most frequently surveyed group. Other
adminibtrator/supervisors, school. board members, counselors,
teachers, and legislators. wexe surveyed in some studies.

.

Career education was the focus of the attitude detenininatioin
studies of.Phillips (1975) and Jones (1974) . Of relevance;
t6 industrial arts was Phillips' findings that' the legislators,
school board presidentsc,princip,als, and teachers indicated
that the world of work was not sufficiently present in existing
high school courses (69 percent) and that career education
should be taught.in existing 6-ourses (73 percent). Both Jones
and Phillips reported overall positive attieudes on the part
of each responding group. While Phillips identified a
significant relationship 'between the respondents' level of
education and their attitudes, Jones discerned relationships
between length of service and such attitudes.

k,c,

Companion studies by Milam (1968) and McNeil (1968) asked
princilpals to identify their perceptions of vocational
education. Both stuclies involved stchools in ihe Auburn Universities.

P
Projedt in Secondary Education. Th0 result. s of both surveys
of firincipa1sj.n six different fitates.vevealed their opinion
that the 4str:,ctional staff was the strongest program item and

facilitiet the weakeot.
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Attitude toward.induStrial, arts.was the prime concern Of
Mason (1970) and Brandstott (1975). The former'surveyed
principals and counselors; the 1 tter, school board members.

#oth studies reported an 4overall avorable attitude toward

industrial arts. Brandstatt ident fied the sex of respoilding

:board members as influencing exPressed attitudes (females

were,most positive). Mason found a positive relationship
between such attitudes and the size of the respondent's school

enrollment, their undergraduate major, the exteni of supervision

of industrial atts in their school., and their exposure to an

experienae.with rhduqxJ.al arts. Brandstatt did not
substantiate the commonly thought of pipi.tive effect of

previous exposure to industrial arts in.terms of the .

responding board member's high school courses.

In the elementary grades, the principals and teachers surveyed

by Tuckey (1978i revealed a positive attitude-toward'industrial

. arts activities. The subjects, compared to some of the

preceding reports indicated a significant understanding of
elementary school industrial arts, its potential,
'characteristics, and'contributions to ckreer education.

ROLE PERcEPTIONS

The role.perceptions of both industrial arts supervisors.and
department chairpersoas were investigated by Hall (1974) and

Hayden (1973), respectively. Both stuties involved principals

and teachers; however, Hall included i pervisors, whereas,

Hayden added department chairpersons. Hayden's major

findings were that, despite their agreement'revarding the
ideal role of industrial att6 chairpersons, ptere was
disagreement between teachers and principals regardin4 the

actual role of the chairpersons. This dissonance is heightened

by the opinion of the chairperson in that 'they agreed with both

teacher and° principal groups. Hence, much conflict potential

existed ?iin light of the diaagreement*of teachers, chairpersons,

ahd principals regarding their perceptions of the actual and

ideal roles for such. persons.

Hall's similar study of the role expectations for industrfal arts

supervisors yielded results more consistently in agreement

across the surveyed groups. While a large degree oZ response
variation existed, Hall concluded that there were no syst:ematic

differences, attributable to respondent categories. While not

directly concerned with ind4strial arts, Magisos' (1968) analysis

of the factors associated with state vocational education

supprvisori' role perceptions was reviewed, due to its significance

as a benchmark for comparirg the perceptions of industrial arts

supervisors. The two populations may, in fact, overlap in 1i4ht

of the increasing likelihood that industrial arts supervisors
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were tpurid to be houeed in state'voâational departmen,ta. Magtipa
reported that'state supervisors were found iolAralue dynamic
behavior, (as COntrasted to tractive onoth, ? acale aeveaoped.by
Rice). He also.repor.ted that incumbeRts at higher job levels.

, were found to be.more dynamic. In conibarison to tractive
supdrvisors., the more dynamic ones were reported to hav's
bignikicantly more formal education, college degreesp'return's to
college (after entering the profession), And a higher perception
of their' salaries. Mlorb 'dynamic sui)ervisers'Aiere found to be
femiles, to have lilYed.in smaller dommupities, dUr4ng their
schooling,, and to VorX id state vocation'al diliksi.ons- without

Wpe;sonnel selection policies.

. .

DMINISTRATIVE PRACTICES,

4earer (1973)4investigated the influences,and.forces alfecting
industiiai arts.supervision over the past fifteen years. Hir
review and jury proCess identified ten validated forces which
were then'rated by.fifV-two state superyisors.of industrial
arts; Responses indidated that 74 percent of the supervisors
had no mandated obligations to provige special supervisory
services for indusitrial arts but were providing it.under
regulations for general education. Additionally, the ratings
revealed positIve effecti at.tributable to eight of the ten
forces with no influenc.e assigned the remaining two.

\ Fruits (1975)-and Riottel (1974) both dealt with local
administrative practices relevant to induserial arts. Whereas
.ttie latter did so in terms of legal-fifiCad bases.,,the lormer
pursued the relationship of personal and situational variables
related to supervisory roles of industiial arts department
chairpersons. A survey of a 'random sample of 77 Indiana
industrial arts chairpersons yielded'results that demonstrated
significant relationships between both personal and situational
variable's'and rjnistrative responsibility. However,
situational va iabiles appeared to have more influence than
personal factor ; in fact, accumulated credit hours-in
administration/s ervision were ;Jot so. related. Fruits.
reported 'that industrial arts department chairpersonsttended to
assume more responsibility for planning, communicatihg, and
organizing duties than for'supervising, coordinating, or
evaluating duties. Kinzey and Fruifs (1977) subsequently
published a detailed list_of industrial arts department'
chairperson (school level) duties as ranked by.surveYee
chairpersons. Price (1977) augmented this with a description
of /anticipated change in the roles of such chairpersons.
Kinzy (1976) also provided a useful summary of research
pertaining to industrial arts department heads.
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Hiring practices weie the focus oi Van Metrels (1974) study. .

r He Avestigated the feasibil4ty of studenfi teaehing Video ''s

tepee as an aid,infthe dtkecking of beginning teachere by
scilool admin.istratets. He concluded that sUch tapes were

feasible and that administrators were ihterested'in their ubo.

Directly related to the inflow 'ef new professionalS is !the
,-

means of employing them. Börnabei (1913) illustrated the'more,

progressive approaches to Aifferentiated staffing and its

'effects on educator roles.

In contrast to the public school focu.s of Vie preceding .

studies, dullickson's (1974) researgh pertained to accounting

and budgeting procedure.at the.college-leval. He established

a.set of direct iiregram coste app14cible to.large scale .

(4,185 FTE) programs. He calculated fixed costs per course to

be $125.27; $675 was the mean'slipply cost,of teChnical
.courses per.student. Gullickson altermined the total average
cost'per tecHnical activity laboratory stUdent to be0$132.102..

Interested readers will want to note, his use of total

expenditures, variable supply costs, t:Otail enrolltnent,

.eemester enrollment, percentage of enrpllment-in.technical°,
activity)course offerings, total course okterin.gd, average '

technical course.enrollment, fixed costs (3nstruCtional,
°administl:ative, and' support staff,salwry, student wages,

authorized travel, fiXed supplies, miintenance per department

student), and laboratory fees. Gullickeon's purpose'wVs to generale

a cOmprehensive overview of.i.he financial aspects of a lar"ge

university industrial arts and tedhnelogy department.

Ste'eb (19761 reported the results of a survey designed to

determine the status 'of industrial arts in vocational educatilon

state plans. Since such inclusion opens the wayi tor industrial

arts funding wittederal vocational education .money, it

served as a0useful indicator of -11e'd4gree of success the

profession has abhiemed in convincing vocational educators
that industrial Arts can contribute to their programs. S.teeb °

noted' that thirty:-eight states included industrial arts in

their plane, 'but not all allocated federal dollars to it.*

Some, in fact., merely mentioned inokustrial arts without showing

any a1locati6n..of.federal or state dollars: While.this maybe
tokenisi,°to be sure, at. least it.is a Start. 'It is'a start

that provides hope for, beleaguered industrial arts teachers'

and administrator% who daily face the economic crunch
describea by' Campbell (1976). However,.the fact that the

. 51 response or cOping options which Campbell presented include

inany undesirable ones lemands that industrial arts teachers

increase their advocacy xoles as well as thei'r efficiency.

Readers interested in program °funding will wish to review the

special issue of Man/Society/Technology (4IAA., March 1976)

and its treatment of federal, state and local.funding levels.
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_y01341 tcof:tihe,nature ol the legistitiv& process, sone'of,the

°in,formitiOn maynowbe supercedidi tLevertheless, the oontents
provide an eflective fotindation for understanding this issue. )

../.
Ahothet.important perspective onindustrial tate teacher
edsoation.depaitment$4,as intrbduced-by Deane et al. (1974) .in

their symposi0 that .eXamined ihe role of departinent environment.
.:Essentially, the impact -of sia4 was revieWed, as well'ds
thoie lege tangible influences that sire may engender.

'Warner'10.11978) .Miseissippi Valley Cobference presentation on
how the..role*of. college and university industrial education
dOartment Chairpersons has changed Aue to'negotiated contradts_
also was a valuable -contr4ution.. His paper-included treatments
'of the extent df collective bargaining, factors prompting such '

contracts, and the factors affecting the chairperion'stTole.
4

ADMINISTRATOR PREPARATION .4

.Administrativé internships, their.. status, .designi.and objectives
were investigated by Krug. (1974). His particillar reference was .

to those available as part of industriak or(vocationa1.;
'education dobtoral programs. The disparate finding that, .

while 62.percent or programs offered internshipopportunitvies,
only 29 percent of the enrolled students actually participated
was explained by a lack of acceptability of Suchexperiences
to Ektuddnts and educators. Stich unacceptaitility was inferred ,.
dt;spite reports of,iii wide variety of credit hour an:d length

'of time options, as well as faculty.endorsement pf the approach,
.

particularly when it .resulted in the opportunity for inqreased
.. contact with field agencies. Also reported was.,the finding
, that the internship focused upon school-community relations
and curriculum development; as such, it met the)needs of
interns. b

04
.

A diflairent aspect of administrator preparation, proposal
design, .was studied by Friedman (3.972).. His.dissertation
involved the di'velopment of-a handbook and multimedia materials
designed to train .pe-r4-6-7-nnel i he preparation and submission

.

of proposals under the Vocation l Education Act.. While
not spec,ifically including indus riakarts, since this act
does enable support of industrial arts,,the techniques outlined
were adaptable to industrial arts spe alists. Because of
the relatively recent emergencevof this funding Vehicle,
the profession's advocates are advisec to assimiLate the manual's
skills into their arsenal.



r SUMMARY
s

,
. . -

Sevsqa,1 conclusions emerged from these studieS. Prom our

perspective, it 4emed gp-i-te% clear that the administrative )

role perceptitn studies in industriOil 'arts yenerated results/

essentially similir tç those in other educational araas.
Differences in role prceptiona did exist by organizational
level; the interacti n of personal and situational variables

probably precluded m amingful generalizat ons'.- It also seems

that, as in other edsiCational areas2 oohs derable attention

*seeds to be focused oe the,development of public understanding

A of what this prófesPion'represents. the current TV'campaign

to raise public senaitivity to their EQ (economic gdotient) is .

ail example of *what is needed in industrial arts. Additions
.

yisibility through the 'AIAA, an NEA iffiliate, also is like y

.
to be valuable. . r

. . .

Administrative topidkthat signlfy usefyl research possibilities

include status studies of industrial iris dollar allocations, .

1KL
supervisory acti ty, and the-effecti.of adminIstrative

streis. A usetul example ot the fotmer would kee the development

of,normative inddstrial arts cost data forethe.various .

educational levels. A si.milar etatus itudy of the extent .

td which industrial:arts supervisor duties and responsibilities

are consistent with the AIAA's recommendations also would

be'desirable. Finally, with the g-Orent high levels of
administrative stress, a study is .14,ede4.to sysfbmatically
explgre the effects of stress in tews4

fi

of adminiatrator,
facultyl'and student impacts. .

.4
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PhOFESSIONAL CONCERNS
°

. I

7. !

.
*

.

As a function oCour.profession's gradually increasiWg v%

. maturity, there have been a slowly increasing number of
. . .

invesutigations inte a..tth dynamics and characteristics of the
field. The job satisfact studies. of Kenneke (1968),
Anderson (1969), /mphong (1 74), and Talbot (1974) represented

4 an intrbspective lookoat professi9nal roles. In addition,
Messerschmidt and Biernhardt (1972) described the development

....

- and results ot an initial job satisfaction scale for industrial
arts teachers. The Kenneke, Imphong, and Talbot studies .

look at the causes and correlates of industrial arts/
industrial education teacher job satisfaction. Kenneke's
and Talbot's studies identifiedqa positive relationship

.

,

. 'between satisfaction and pupil Itchievement. Additionally,
Kennéke identified working conditions, teacher-student

.

relationships, and faculty interaction as sources of reward. :

0 sp.

.0 .
Talbot, however, seeMed to relegate the importance'of working.

. conditions artd, physical plaht concerns as secondary to 'pupil /.

lohievement... After.allowing for the variabilities of /.

tnterpretation, it seemed that bothsstudies identified factors/ .

directly related to the teaChing-learning environment as
being the chief source% of dissatisfaction (e.g.., economic
considerations, working conditions, and school administration).
Kenneke's study also is of value.in that he describes the

differential satisfaction/dissatisfaction characteristics of

typical categories of teachers.
,.

it,
. .

Anderson's research is a variation on Kenneke's theme in that
e compares the attitudes of those leaving the profession to
those who remained. As anticipated, his work disclosed

..
significantly different.attitudps on the part of both groups,
as well as the proportion that lters represent. Anderson's
sample (in Michigan) indicated tha -leavers represented 15.5
percent of the.tdtal industrial education professions of these,
5 percenS reported they would leave education and.10.5
percent reported they would remain but not teacil industrial
education. Invariably, the coMparison between reasons for
leaving, as identified by this study, must be compared to the
previouily discussed soUrces,of satisfaction/dissatisfaction.
thlortunately this comparison didoot yield clear results,
since Anderson's identification of poor salary, lack of
professional commitment, the falseness of the school s.ituation,
and the inadequacyof being employed for only ten months

4
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were eot directly comparable to the sOurces of dissatisfaction
in Talbot's and Kenneke's work. However, it mey-be-that,

the leavers' construct of thliteachinglenvironment (the/
chipf source of dissatisfaction) wilts subsusied by what /

they term "lack of commitment" ahd "falseness of the chool./
,.. ,

situation." The sourcekof dissatisfaction were co gruent to .

the extent that thisoverlap existed. lli, more recept report.
, (Kaufman & Buffpr, 1978) reviewed.industrial arts teacheiN

.
.

Oucators' s,atisfiers and theirlcounterparti. ,Aynational -
,

.

random sample of over 200 indicdted that academic fteedom,
children%s educational henefits, national supeivision, and

A considerate colleague& all rated as very impoitant Work
_ characteristics. Another perspective into the psyche of N

those practicing the industrial arts.profesalon was provided .

by Herbert's (1978) overviewvof the'personality characterestics

of industrial arts teachers.. His study.provided uselul
.

. comparative data for two groups: a randomly selected set ,

,

of industrial arts instructors and a Bet of'national teacher ---.....

of'the-year awardees. In general, the award recipice'nts were

more industrious and precise, while --at the same time--

less aggressive and autonomope. since many Xonfouhding
variables impinge& on the results, and since the specific
meth9dology will be of interest, readers are en ouraged.,to.
consult the original source as well as a Subseq eWt.erticle,

by Dugger and Herbert (1978). which dealt with eacher

personality research: .

AssOCIATIONS

Several studies focused on the profession's qspociations.

Krause (1970) ChronIcled the.kistory of the Michigan Industrial

Eduoation.Society. Kinzey (1973) documented ketsevents in

the emergence of the American Council of Indpstrial Arts

Teacher Education. Interviews, a review of khe archives of

ACIATE and other organizations, and reviewl of eaily iecords
were used to track the developm.ant of ACIATEN from its formation

in 1950 through 1973. The work of the organization in promoting

publications of interest to the profession was examined in.

detail. Additionally, the awards program of the organization

was reviewed and its role assessed. GilOnnon (4975) attemptea

to determine the perceptions of American Vocational Asiprciation

members regarding the association's function. Function was

rated in terms of opinions...on cRllective bargaih,ing, state

and national legisLation, commffication with members\(intram

d
disciplinary affiliat4ion, accreditation; and ckr.tification.
Also related to the AVA's effectiveness, Garrison (1977)

studied factors tliat influenced membership in the states.

,He concluded that differences in services may explain varying

membership coriditions. The differences were catagorized by

4
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i,.. costrbene4t,
.

association structure, and profess nal.activities.
Ve'rification that such services are the sustain& g force . ._,14-,1

.

_ of state associations was'observed i'n Ten Years of Service
to Induetrial Arts Eduoation in New Yozik St44-(NYSIA, 1973).

- ,
me

. The review docilMented thecrItical inpidentsAnd ictions '

rr of.a vital associtqp. Wlitti (1968) investigated state *

level industrial flirts assabiations with the objectivit of
developing.% description-of their size, dues, Officers,

1 committees,,publications, and cOnventions.. pecause.tbe . .

study was conducted so many yea..rs.ago, a replication is,in order.
Also 'concerned with state associations;, but in terms of
their Leadership, Dyrenfurth et al..(197.8) summarized4necessary
state association leaderdhip activIties. This AIAA presentation

,. coMbined'case study end investigative.approachde.in the
.

.

development- of4 set of :recommendatio'ns regarding the survival
of-ibdustrial arts, the needed leadership activitiep, the
&evelopment Of an industrial arts adv"ocacy, and the careful
AqUeneirtg of preservice professionAl development. Student ,

'. lissochLtions represent a different form of prqfessional
orgAnizetion; Dennis (1?-78) outlined the implications of
USOE recognition of theLAIASA and the,opportunities this N.

,

afford:iv:for the enhanefitent of industrial arts. . A .0-0 6

i
1 0 I

Another comprehensive study of.prolessionla ass\ocietions was
, contained in the ACIATE's 7wenty-eight1 Vearbobk (Oa4in,

1979). The authors descr14ed the roles and a piratiO)is

V oil:the AIAA, its cduncils and affiliates, as Alt as the
i Mississippi,Valley Conference., Ih Addressing another facet

of the professionalism, the yearbook,contaihed.a.section on
the coneributions o°.prcyfessional Journals in ihduitrial
arts. Because 'journals And effective communications are the
hallmarks of viable' pr6fessions, 4ivers (P970) evaluated a

* .

prototype industrial-technical periodical for use.by
industrial alertly; teaOlers. 114s nationwide survey of American,

Council of Induzetritel Arts Tdaeher Educators members and
general inditst ial)arts teacheri and qudents (ninth grade)
.producRd posit4ive results. All tiacille'rs and two-thirds of . .

the students i dicated a desire tfp usi .pablicatiom simila .s

tio the prototype,. Of particilart kote Sw4s the endorsement of
the concept of condensing articles other publications.

, ..

Similarly, O'Neill (1971) sawl value in college faculty havin* .

access to usable materitals. Ite attempted to deVelop a systtem'
that would enable facuLty to exchange informAilion abput
locally prodUced instructional materials. Responses to his
survey suggested that the administrators of'induStrial arts
teacher education programs felt that such an information
system was feasible. Reinsgn's (1973) Mississippi Valley
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Conference Afesentation providedsucv6y pasuitS on. dopartmentil

\-. newslettexs and also focused lairay on'''faculty communApations.
,

,

S

. -)
I. I.

Improved communications, albeit commutticati'dp wi,th thOseXoutside th Iliofe lssiont, aeo WaS.,Callekforlay.SUchareki
(1975), He ointed eqt an.9rgentsl'need kori-kpeOtimnsOf a ,

clearly defined working image of industrfal arts An'recommended
that this be a iesponsibiliti of%prOfesftional organi,zations.
Subsequently Lovedahl (1977) Wrsued the vehicle ofefilm as

.
a communication technique desrgned to enhance pubIic,knowledge

of and attitudes 'towards industrial arts. He evaluated the
°

... effectiveness of a film developed for this purpose.kommissioned
from the Ohio Industrial Arts Association. Responses from

305 subjects verified that attitudes and knowledge wore both

favorably affected by viewiftgs:it. While socioeconomic factors
had no signilicant influeneegon the way attitudes were altered,

sex, experience, and Parental statti's had an influence,

particularly in the cognitivp dimension.

A different vehiCle was pursued by Hall (1970). By reviewing

newapaper coverage 'and by,surveying 272 industrial arts teac,hers,

college faculty" and college and secondary school students;
he explored the effects of the Central Kentucky .Studemt
Craftsman's Fair on industrial art's. He reported that all

e students earning more than one ribbon reported taking two

or 'more credit's in industrial arts. While students received
extra help during classes, contrary to popular belief', little

help was received after the regular school day. Respondents

also felt that the ihdustrial arts program improved as a
result of this activity. Hall 971) also reported on the
effects of industr arts conte ts on publicity. He found

that in areas whe * c tests were held, not Only did industrial

arts receive more exposure, but-the exposure was gteater after

the fair was inaugurated than in the previous deqade.
..--

1

'LEADERSHIP .

.
.

\

The.development of a contin4onsly expanding.and increasingly
vitkikleadership cadre 'is mitndatory in 'a healthy profession.
Rosseiv41978).provided a particularly t'elling analysis of

researctiqnto professionaaism. Records of State level
activities designed to encourage leaaership were compiled

by Dyrenfurth and Bender (1974),Dyrenfurth (1978) , and

Walencik (1979). Each of these leadership development projects

attempted to bring established and eTerging p.Irsaionals
together in an atmosphere that was bdth\reinf cing and

challenging. The importiant prerii,se,was 'b.ringing together the

state's leadership cadre with the nation'Soutstanding
authorities on issues Crucial to the adfancemeAt'of industrial '

'tt
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.
art's. Every means possible was emplOked to.Vet.the participants
to believe that,-,their efforts could, indeedeeffest change:.

t

MohariT in the'\ACIASE-Li-48th earkeook-(Mairtin, 1979) tlso
dealt with the topic of leadership.in ehdustrial &its, but from;
a generic perspettive. TdI tenets he pFesented were fundamental .

td all suchi effortm on a national, state,. and local level. Mphan's
.(1976) disiertation also" provided insights ihto the leadership .

'of the profession and wa,s a useful-review o'E this topic.

.
-

Related tt aeadership development eflorta designed to enhance
individual self-image and Oppensity to initiate action has
been the effori at studyin4 the guture. The AC1ATE devoted
its 25th Yearbook, FutuIN Alternativeq for Induatria1 'Arta
(Smalley, 1976) to this Objective. The yearbook has made a
major.contribution.toWard helping the profession's leadership-
acquire this vital set,of insights onsIthe implications of the
future.

4

Research Activity .*

Establishment o f?a systematic.research effort has been a , .

,
significant thallemge to the profession. 4,Thi.le individual needs
are relatively easily established, it is condiderably-more
difficult to prioritize them, particularly on a national leyel.
Householder (1969) Buffer and Campliell (1976) , Ne/son'et
(1977) , and Finch et al. (1978) have sought to make.grains in
this direction. The background for thdite studieS was estdblished
during the early 1960s. One'context evolved largely froi the

. American Educational Researck:Association's Review of Educatipnal
Research (1962, Volume 32, No,.4). This document synthesized the
major research findings since 1956 in vocational, tethnical and
practical arts education. ACIATE auspices helped bring two,

%

additional yearbooks to fruition. Porter edited the 1964 issue,
Classroom Research zn Indus.trial Arts; Rowlett edited the,1966
issue, Status of Research in Industrial Arts. As their titles ,

imply, the former provided teachexs with a guide to conducts
action research; the latter synthesized industrial arts
research. Fortunately, the classroom research thrpstistill is

1 being encouraged, as may be sedn tn Lolla's (1978) treatment of
the problems and possibilities of such activity. The Fall,
1968 issue of the WournaZ. of industri-al Teacher Education alsO 4

evidenced the overall concern for research. It was precisely
this research-valuing era that began its decline in the skepticism
of the late 1960s and early 1970s. Such decline notwithstanding,
the momentum developed was sufficient to lead to a National
Conference on Research in Industrial Arts. This conference
was described by Suess (.1969 b) . The presentations by Suess
(1969 a) and Householder (1969) were related documents. Other
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citations demonstrating outgrowths of the'rssearch vaibing

era include,Hanson's (1968) treatment of research metheildolOgiee,

Tuckm.ao's (1908) description og reseUrch and thea,role.of.the.
researcher, Tomlinson's (1968) and Ianni & McNeill'"s (1968)

debate on the.research role Of USOE, the AVA research committee's

(1968) position on research, and.Howe's (1968).prescription
for the important dissemination functions of researcheri.

While it 4s-our interpretation that the overall value placed

on rirsearch has diminished significantly, perhaps 1.1t, is a

signof the professiori's inoreasing maturity that.the
"acceptance on faith" stage of the.importance of research
is now past. Buffer'And Campbell.(1976), ,Nelson et al. (1977), .

and Finch et al..(4978), in tact, may evidenpe the Piofession's
new commitment to the advantages.of rigor, system, and critiical

analY,sis. The eleMents of the proposed system of Nelson et al.

(1977) to structure industrial arts research on a national
basig are directed to such pbjectives, as is Wheeler's
(1973) guide to the types and evaluation of researCh in
industrial arts. Miller"s (1973) article on the related,

curri.culum cllevelonent implications of researth in career

r. education also evidenced similar intents.

Identification was'the chief mission, of the-1976 NAITTE
e s

kesearch Committee's agenda. Finch et al. (1978) reported
the reaults'of a study designed to identify.and categorize
research needs of NAITT:k members. Subsequently, the committee

sought to discover relationships between identified needs

and key demographic variables. The sample (400) yielded a
return of 280 members, with the largest Próportion in
industrial arts (38.6 percent), follOwed by trade and
isdustrial (21.8 percent), teehnicial education (6.8 percent)i

.4 and various combinations (3f.2,percent)e A relativeSy low
total of respondent time Oas reported allocated to.research
(20 Rercent) and to helping students do research (10.2 percent).

or G'

Establishment of criteria and careful.analysis.did not yield neecis

identified as very important, although the relationships'
between teacher 'and student performance and.between teacher-
education and teacher patitormance were ideotified as the
highest ranking, important research needs. *

43

J'actor analysiS resulted in the surfacing of the following
three clusters that described research needs: concern for
evaluation (procees and criteria), desire fOr research
documentation of competency-based educatiqn, and desire for
gu4nce on h'ow to conduct research, write prop9Als, Ind
adm'Intster the projegts. The researchere concluded that the

population's research needs were homogeneous, regardless of
department size or geographic regions.
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.Research needs, of course, imply that researchers are able to
*address them.l. Wright (1977) sought. to provide some descriptive
c'statistics of the deptoral degrees awarded over a ten-year
w period. S9me 651 degrees were awaided by 52 institutions.
WroUreds, for'opt,iism for an increased research capability on
the part' df our rofession may be-justified on the basis of
Wrighte finding that industrial education doctoral production
has exceededothe growth rate of other educational fields.

$ 10 L64, ...

:Insights iitO the factors thst contributed to the initiation
' of resear fiffort. were identified by Ponder (1979) and Jelden

'. (1976). 1eldehprovided the would-be.researcher witlh a

valuable civervl.ew of data,storage and retrieval systems.
In doing so, he-eased considerably the neophyte's task ill
obtaining the
efective rese ch. Ponder, on the other hand, attempted to

. .rerequisite information necessary to begin

identify conaitibnp that encouraged research' efforts. Using
carefal analytical protedkires, he concluded that a researcher's
primary.employment rpsponsibilities and the employing .

institution's publication requirements were significant
.
influences in producing research, at least as manifested by
publications in refereedtand Hnonrefereed Journals. Ponder
vmoted a pasetive cerielation between refereed publicaiions and
favorable attitude toward riasearch, an attitude not evident
with non-refereed pub.licftions. Oi course, attitude and,
incentive, es treated by Ponder, are only part of the research
4nitiation'ahd dissemination effort. .The knOwledge of the
means by which.the latter can be accomplished also is necessary.
To this.end, Bradley's (1978) article is particularly useful.

SUMMARY

The professionaleconcerns in this section were classified by
four topics: job satisfaction, associations, leadership, and
research. Many of the topics in the previous sections also
related to these concerns of teachers, supervisors, and
administrators.

t..
A.

After a Alurry of interest froM 1968 to 1974, joA satisfaction
studieslhave been dormant recently. In view of the current
attentipn being focused on teacher stress and burnout,

. replication of these studies seems appropriate. Such studies
will likely document crucial insights that might be used to
negotiate for improved industrial arts teacher working
conditions. The very real industrial arts teacher shortage
peOaps can be combatted in this way.
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Professional assodiation affairs have not been well docUmented..
Perhaps we have been too self-conscious in addressing matters
that appear somewhat selfish. Clearly, however, the means
.by which the profession serves its members by enhancimg thei
capability to serve thoir clients is a'legitimate reseatch
goal. Additionally, studies of profess onal communication

- mechanisms also are in order, as are sys ematic analyaea of
the impacts of the newly emerging AmericaI Industrial Arts
Student Association activities.

Because of the complexity of what we could d pict as an
"alphabet soup" of acronyms and a tangle of a filiation
networks, it is safe to characterize the typic 1 practitioner's .

kno ledge of the profession's associations as i complete, at best.
these reasons alone,, the studies cited in t 'section

will serve an important function. Additionally, a very
important contribution to this goal is available n the form

of the ACIATE's 1979 Yearbook. The editor is to b commended
for this most significant contribution. It is our espOnsibility

now to insure that the book receives appropriate exi!msure. One

way to achieve this would be to use it in the increasing number

of state leadership efforts. This relatively new thrust
is producing desirable impact in.curriculum, access to
vocational funds, public recognition of industrial arts, and
so on. Most importantly, however, such leadership activities'
build professional cohesiveness. They also encourage
practitioners to'develop an increased sense of control over
their professional destinies. This is the halltark of a

true profession.

This brief summary dlso must call attention to a true
professior's concern for system and order. The dissillusionment
following the mid-1960s' perhapd unreasonable expectations of
research has led to a new emphasis on rigor. Recognition of
the cbmplicate'ld, "one-piece at a time" pattern of knowledge
development4s exemplified by the calls for an overriding
structure. It is hoped that this review and synthesis will

'be of assistancs in this regard.
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SUMMARY AND RECOMMENDATIONS

OVERVIEW

a

I.

Summarizing this review.is a challenging, and inherently
dangerous, task. Second-order summaries are'typipally
fraught with r:ver-generalizatioii. Ityaddition, because of
the reviewers' reliance o abstracts and summaries, the .

reader.should consider th following com,Oents as 'tentative.
Another reasbn for cautio is due to the inevitable errors
of selection, While ever attempt was.made.to systematically
tap key resoufces, invari bly some studies mafphave been
overlooked. To the exten that these could alter the findings,
an allowance will need to be made in interpreting the
conclusions.

To begin, however, Wis necessary to reemphasize that
research is conducted to provide information and insights
to increase the profession's effectiveness. As such, research
is inherently useful -- or it has tha't potential, 'provided tt

ls used. Thi's caueat seems to be neglected occasionally.
Consider, for.example, Householder and Suess's (1969)
reference to the AVA's Research Committee's 1968 s'tatement
recognizing "the responsibility of the professional association
to.stimulate and facilitate.research and research related
activities... (and) that the attainment of that objective
would require a continuous tlow of information between
researchers and practitioner# and substantial long term
.financial support" (p. 44).

Despite recogdition of the need for a tworfday exchange of
information, the amou.nt of application or use made of.research

is suspect. For example, the National Academy of Science

(NAS, 1976) report on vocational education research pointed
out that even with 250 million dol1ar4 spent, widespread
impact has not been documenied. RUpert Evans, in chairing the
Academy's pa.nel, indicated that the panelists were disappointed
in their findings, particularly since they obviously believed
that vocational educationIU and D is beneficial. The panelists,
however, were required to reachthis unpopular conclusion,
since they found few pbjective impact studies. Since it is

likely that .the same characteristic is shared by other
educational R and D arenas, industrial artsgresearch probably
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deserves the Same criticibm. It may be'that Eva4 and his
colleagues identified the cause for °such critticism in that

they aklowed that federal R And D funding priorities have keen

mord politically than rationally determisned--in the professional
r

sense. ,

NeVertheless, positive aspects also deserve mentioning. Clear.ly,

there have been an increasing number of research efforts.

Furthermore, it is our impression that besides an increase in

the total number of individually conducted studies, the, amount

of research each individual conduc,ts also has increased.

Consider that Householder and Suess (1969) complimented the

profession with the following observatlon:

Industrial arts appears to have come of age
academically and intellectually. The profession

has matured to the point where it is willing to
undergo a careful self-appraisal of its basic

beliefs, fundamental practices, and educational
procedures (p. 44). -

Also, by reviewing the NAS rep t one can identify excellent

research summaries of vocationa education R and D in'major

priority areas such as career de elopment and guidance,

.
students with special needs, stu ent characterietics, teacher

education, instructional techni es, curriculum development,

labor market supply and demand, and administration and

evaluation of vocational education. While the former made no

specific mention of industrial arts, such studies Provide

essential information for the practice of industrial arts,

as well as other practical arts fields. Furthermore, industrial

arts research is in a position where both macrOresearch and

micreresearch can make useful contributions. Macroresearch,

of course, refers to broadly conceived efforts which, despite

some specific lack of control, yield a large sdale perspective.

This perspective may subsequently be used to identify hypotheses

for testing by means of tightly controlled conditio,,s.

AN ANALYSIS

some descr4iptivP statistics are appropriate. The totals on the

various analyses do :lot equal one another because these statistics

were compiled at different times, due to the stringent

publication schedule. This reflects the on-going growth of the

review and synthesis and should not be interpreied as inaccuracy

on the part of the compilers. Because table I was compiled

last it represents the most csmprehensive Btage of development.
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. , At this Pcant, the_reviemers.a1so_must....acknowied4a4hapahle "--t>,
auSistance of William Dunlap, Paul Noble Young, and Howard M.
Ponder. The iiist two are'doctoral Students in the University v .

of Missodri-columbia's I.ndustrial Educution Progrgm; the latter
is 4 recent 4raduate of the game. In addition, Patricia Love1,-
Ann.Klopp, and Gordon Thomas contributed extensively to thi-s
compilation.

ou.

This review compiled approximately 870.studies, reports, and
articles. "Table 1 illustrates the relatiye propOrtion of

3

effort that the prefession invested into each major topic
over the.period studied. The- emphases, in descending order,

°were: curriculum, teachex education, educational programs
(stus studies), and history and philosophy. The deemphaa'is
on evaluation, facility, guidance and'ceunseling, and human
resources research also is apparent'. Two additional caveat4.
are.important: (1) the research emphases refltct--to's0Me
degree--an interaction with the orhanizational icheme chosen
by the reviewers and (2) the selection process variables
undogbtedly injectedasome error va*iance into the analysis..

. -

Despite these cautions, the statistics provide an insight
into theicharacter of the profession's efforts over the

'past twelve years. By observin4 the annual oyerall totals in.

table 1, it Fs reasonable tooconclude that research require's
something on the order of five to six years to enter the
mainstream oe professional as reness. Howayer, a rival
nypothesis also exists, namely,'that 1973/1974 represtnte'd
the major watershed between research-valuing and rela ively
nonvaluing eras.

Table 2 illustrates the,nature of the research canductea:
table 3 shows he extent\of agency inyoivement. Industrial
arts research, in terms of the bibliographid evidence available

-still seems to be heavny dominated by doctor'al dkssertations.
Other types of research have only recently begun to approach
delgree-related research. This is a healthy trend 4or the
profession.

Another sign that augurs well is the widening of.the research
base, i.e., who does it. Table 3, on which the foregoing is
based, may at first glance seem misleading because of what
appears to be.the dominance of major uniVersities (doctoral-
granting ones)4 However, it is our impression that if such
a table were compiled for each of the earlier reviews and
syntheses, net only would a much smaller and less diverse
involvement among fagency types be evident but also the
"within type" ran'ge would be cc(nsiderably smaller.
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Table-. Review:and Synthesis of RegearCh in industrial Arts: 1968-1979

Introduction. . . . .

Selection Strategies.
Commentaiy te

Total

History, Philoaophy Objectives
History of Industrial Arts
History of.Technology
Historical Studies in Retrospect.
Philosophical Foundations
Emerging Fronte
Philosophy in Retrospect
Found. Indus. Arts: Our Objectives
SuMmary
Total

'Humari Resources Related Studies

Equity
Recruitment
Manpower and Industry Needs
Summary
Total

Education Programs
Special Needs
Status Studies: General
Status Studies: State Specific .

Foreign Programs
Summary
Total

151

4

pre 68 68r 69 70 71 71 73 74 75 16 77 78 79 Total

Citationk,by Topic and Year

5.

1

1

1 2

3

3

2 1

1

2

7

1.1

1

I4

3

3

8

6

18

7

3

13

1

1
44111411,=4114,---

2

15'

17

2 18

2

5 1 22

4 4 1 4 31,

1 1 2 6

5 2 19

2

17 10 6 10 101

19

2.

1 / . 1

1

2 23*

3 1 8

8 7 78

1 2 1 1,6

1 10

0

12 11 10 112

If 15'2
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Table . - Continued

Citations by Topic and Year

Curriculum
'Comprehensive.Efforts
Curricukdm Proceis 4.

Industry-Education Analysis
Instructional Units
The IACP
Eial. of Curr. Impl: Effectiveness
Summary
.Total

,Learning Process Variables,
Problem Solving

o Orgaitizational Patterns

1 Special Neede/Aspects
Domains of Performance

Sensory-motor tw.

sCreativity
Rel. Amongt)Learning Proc. Var.

Transfer
.

'Lab. Achieveten.t Links
Effects of P actice

Effects of Industrial Arts
Summary
Total

Instruc. Media, Methods, Materials
Instruction Methdds'
rnstructional Media .

Slides & other media
Films
OverheAd Proj, Transparencies

153

re-68 68

1

1

4

2

9

1

20

1

2

1

1

1

1

et/

1

1

69 70 71 72 73

1 9. 2 3

4 5 34 5
2. 2 1 2
4 6 9 2 3.
2 3 3 2

1
Ob.

3

10 24 20 10

1 2'

2 1 1 1 .2

, 4 2 2 5 1

2 1

1

1 2

1 1

1 1 1 1

12 6 '4 6 9
V.

3 1. 1 2

1 1

2 1

1 2 1
2

P.

74 75 76 77 78 79 Total

,ALS,

2

130.

1
1

1

9

, 5

2
1

2

1

11

1
3

3

2

9

2
3

6
1

12

2
3

5

1

ii

3

35
34
13
53
14
sf
0

7.

3

1 3

2 3 12
0

1 4 1 21 .1.

1

1 1 2 .1 ,9 .

1

2 1 7

2

1 1 1 7

0

5 , 5 5_ 1 ,66

1 1 9

2

4
5

2

151
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Table 1. ,Continyed
4.

Instrim. Media, Methods, etc. (e0,11
Instructional Media (eoritrd0

Program:dad Instruction
Multimedia
pelf-instruction
Video.Tape Rec. & TV .. . . .

Simulation
Laboratory Methods
Teaching Strategies

t. Materials
'Summary
Total

1

§tudent Personnel and Guidance
Occupational Choice
Student Charaeteristics
Effects of Industrial Arts
Summary
Total' 0

Facilities Related Studies
Facilities
Noise
Mobile Facilities
Equipment,
Safttty

Summary
Total .

155
k

IS

. 14, V

Citations Topic 'and. Year .

pre-68 68 69 '70 71 72 73 74 75 76 77 78 Ita1

1

1

1

1

26

6
4
5

, 5

4

14 i"
5
6

3 .

5

11

13
9
3.
4
7

1

4.

8

.e/

156
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Table 1. - Continued

Evaluation '

Test avelopment
Ihteraction Analyses
Program Evaluation
Effects of Evaluation
Summary
Total

Teacher Education
Recruitment
Org. and Administration
Undergraduate Programs

DesciiPtions
Competencies

Student Teaching
Graduate Programs
Program Evaluations/Analyses. e. . .

x)re-68

0

1

Undergraduate Studies. . ./ . .

Graduate Studies
First Year Teachers
In-service Education

Summary
Total 1

Administration and Supervision. . .

Attitude Studies
Role Perceptions 1

Administrative Praátices
Administrator Preparation o '

Summary
Total 1

41.

r

al/4=m

Citations by Topic and Year

4

68 69 70 71 72 73 74 75 76 77 78 79 Total

1 2 2 2 2 3 1 1 2 2 18

1 1 1 3

1 2 2 2 2 1 10

1 3 2 2 1. 9

0

3 7 3 7 3 1 1 0 2 40

s

1 . 1

1 2 2 4 3 1 1 1 3 23

1 1

.3

6 2 1 2 1 14

0

1 2 2 1 3 2 2 2 15

1 1 2 i 5 3 3 1 16

...,
1 1 1 41

1 1 1 .3 1 2 2 2 2 16
4 ° 0

1 1 4 3 4 13

1 1 3 1 6

2 2

1 2 2 2 1 1 3 1 1 14

, 0

4 7 12 20 10 16 13 12 '6 11 9 3 124
T /

1 1

2 1 1 2 1 7

1 1 1 4

2 4 1 4 1 ' 12

1 1 2
4 0

3 0 1 0 0 3 8 3 3 0 26



Table 1. - Continued

.

Professionalitoncerns .

Associations
Leadership

a
Research
Suiwry
Totar

(.4

Simmary and Recommendations
Total

Overall Total

1 5 )

Citations by Topic and Year

pre-68. 68 69, 70 71,72 73 74 ,75_,,76 79 'Dotal,

1 1 2 2

.77 _78-

4 10

1 3 2. 2 . 14

1 2 2 2. 2 9

3 14 1 2 2 1 2 2 1 28

D.
3, 16 ._ 2 3 3 2 53 43 4 10 3 61

4 1 3
. P 5 2 15

4
-,, -4

1 3 0 0 0
4*

0
*-

0 0 5 d 2 0 7.5
4. *.- ** r

23 87 93 97 7-76 52 98 187 56 54 _56 67 24 871

1 6 n
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Table Citations by Year and TYpe*

6

Disserations
.

Funded Other Total

Pre-68 4, 3
J

:

16 23

1968 47 2 23 72

1969

1970

59 .

47

5 ,

4

22

30

86

81
Aes.)

1

1971 33 3 25 '4wo 181
d

1972 12 6 17 35

*

1973 ( 42 3 #33 78

1974 57 4 21 82

1975 26 4 18 48

1976 1 9 31 4,1

077 14 4 32 50

1978 ise 5 43 60

i .

1979
(partial
year tally)

1 4 14
,

19

Totals

,

.355 56 325 736

*Note: Citations were classified into types by bibliog.raphic
evidence, i.e., mention of funding source, dissertations,

and thP like. Because it is recognized Ahat this

method imposes some limitations, the leader is urged
to consider the data as tentative.

.



Table 3. Avency Involvement

Number of Number

Type of Agency Cited Studies of.Agencies

Mail)r Universities*
..,- 563 68

)

Universities and Colleges* 66 25

Associations 71 6

...

State Educational Agencies 23 --

Local Educational Agencies 15 --

0-
Research Organizations 6 2

Misc. and Undetermined Type 31 31

775

\

*Note: Distinctions were made on the basis of AAUP categories
as used in the annual survey .of institutional salary

levels in the Chroniole of Nigher Education.

.1-qP(Vdw
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The broadening research constituency nett withstandifig,
considerable evidence exists to suggest the Ongoing vitality

of several key institutions. In.the researchatted, six
instit'utions emerged as leaders: The. Univereity of Northern

Colorado (58 citations, 7.5% of this review's total), The ,

. University og Missouri-Ccqumbia (55, 7.1%), The Ohio 'State

University (42, 5.4%), Texas A & M Uhiversity,(40, 5t2%);

.and The Universetyof Maryland (24, 3.1%). The fore4oing,

of coursellrefers only to quantative, not qualitative,

measures. The statists also refer only to institutional
activity directly related to industrial arts. It is likely

that t!he order would change were vocational education
research included.i

WEAKNESSES

Generalit:es.

The original charge carried wIth it the obligation to identify

weaknesses as well as strengtEe. With the most sincere
intent, then, the following impressions were felt to constitute
the relative weaknesses over the past twelve Years.

While the° quantfty, of items precluded detai1e0 analysis of
experimeAtal rigor, the revie.wers were sufficiently alert

to the eiistance of this problem. This seems to be a
persistent problem, for Householder and Suess (1969 also

mentioned it. Specifically, it appears that the selection°

and use of appropriate research design remains difficult ,

fo'r industrial arts researchers. Today, 'as before, the
sampling techniques incorporated in some research greatly
restrict the generalizability of the findings. ,An erroneous

tendency to consider comparison groups the equivalent 'of
untreated control groups represents another general weakness,
particularly in studies focusing on instructional methodologies.

Focusing now on a finding that parallels the National Academy
of Scfence's'panel, the impact of industrial arts on learning
process variables is not well documented. In the light of
vocational education's increasing embrace of certain general
education thrusts, this lack Of documented impact is
particularly disquieting. Furthermore, the rcord of
performance that does exist in industrial arts is a rather

i:nsula one, one that evide t.nces little communicaion between

the realms of "academic" and vocational research (Petty, 1V78).

- 14f) -
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As identifieein a number of the,section summaries, the

absence of an overall framework to guide developmental

efforts is'clearly an,important weakness. While the National

Academy of Science panel's observations Dn 1976 clearly * . .

evideaced agreement with theireyiewere position, unfortumitely

they found themselves unable io design an overall.federal -

coordination mechanism for vocational,education R and D.

Another direttly related problemincludes the piactice of

emphasizing a prioriity area for a shott period of time and,

then, shifting emphasis. .This practice, when combined with

difficulty in communication between researchers and'Washington

administrators, leads.to "wheel spinning" iit our profession.

As might'be correctly inferred from.the'preceding, there is

another area of weakneeses in Industrial arts resevch. °For

example, Streichler's (1966) observation that industrial arta

research exhibited a great variability in quality still

,
appears to be accurate. His cautIon to guard against lowering ,

of research standards deserves careful attention.

Another cause lor concern is the lack of professibnal identity.

In both the National Academy of Science (1976) and Petty

(1978) reports, considerable Aiscussion of.vocational education.

IV and D is presented. Industrial arts, howexer, is neglected.

No mentiop is made og this tie14, despite the facts,it.

representsa legitimate service arWa, involves an estimated

60,000 teachers and benefits approximately 6 million students.

More importantly-, industrial arts' contribution to technologically

related education programs, particularly those before significant

occupatIonal selection has begun,. has been almodtAgnored

by vocational education R and D. N.:3r. apparently have

industrial arts researchers actively participated in' the

vocational research forums at least to the extent that

their efforts would evidence some significant visibility,

in vocational education res.earch reports.

The Gap

The most serious weakness is the lack of treatment of-the

leaderhip-praetitioner gap. Clearly, the acceptance of new

industrial arts objectives is as suspect now as it was when

Streiehler (1966) first commented on it. It is difficult

to draW support for such newer objectives as technological

literacy from the research litero.ture'. Furthermore, the

leadership development engaged in by graduate programs has,

1.)y and large, skirted,this gap. Despite exhortations to the

;:ontrary, the profession seems to have trained relatively

few thrusts on the challenge issued by Schmitt and Pelley (1966),

- 147 -
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nsmel/, that "the clirrent industrial's arts cu4ariculum does not
even measure up to the program'recommended by the profession
ten to twenty years ago" (p. 30).

Curriculum- 0
a

cr.

Foremost.among the weaknesses identified in curri-culum studies
pre thoie pertaining to the lack oWoordination in development
efforts and the,subsequent dissemifialion of their products.
Caupled with a rather obvious professional parochialisM, these
deficiencies result in freouent duplications of effort knd
equally freqUent gaps in curriculum coverage. F-urther
compounding these problems is the fact that the philosophical
assumptions. underlyinr: the derivation, of industrial arts
cohtent from industrial sources remains unexamined.

Methodologically, both fie Vi4esting and learaing process
researph'tequire some atteht on. Both often employ a "something
versus.nothing" design that seeks to determine whether treated
groups are*enhanced in some treatment-related characteristic
compared to those that have not been so treated. One.is

...,..forced to wondET, what such "researchers" expect. Additionally,
beyond the desfgn difficulties already elabOrated upon, an
instrumentation problem also exists. Despite the fact that
validity and relial;ility frequently were address'ed, sensitivity
.was not. Hence, the rel4ewers often were left with the
Impression that research was being conducted with "wpoden,
,yerdsticks in the quest ior thousandths of an inch."IN

Another surprising weakness was that the curriculum supporting
aspects.of-equipment research remained almost a void.
Similarly, safety statistics, fire prevention, and carcinogenic
concerns were conspicuously absent.

Evaluation

Fragmented development best represents the reviewers'
interpretation of the work in industrial arts evaluation
research. There were very few overall cluster-based evaluative
instruments. NatiOnal testing and/or.program evaluat1,1 also
was lacking. What is needed is a critical mass of evaluation
research. Specifically, the absence of any'systematicaily
validated and longitudinally verified instruments keyed to.our
profession's principal goals seems inexcusable.
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Administration .

The limited numbers of administratiownoriented studies served
as an initial clue to the weaknesses in ehis ar.ena. Relatively
few investigatlons into the effect of varying organizálilonal
patterns was evident. While researth iaenttfied conflAting
role expectations,.little effort apparently was invested'in
correcting distorted perceptions., Another weakness exists
in the lack of normative studies regarding actual administratime
,practice. Without such information, administtators can only
resort to personal; preference and sublective phclination.

4-1

J.

Impact
, . (

% .

Without fear of overstatement, the lack of any critical miss of
studies that deal with industrial arts' impact gn occupational
choice andother prevocational. contrtbftions fs tragic. The
absence of a detailed composite description of4stcdents also a

As serious. In the faceof these deficiencAes.,, Up.can.dfily %
conclude that industrial aits consistently fists' overstated ie.
case, particularly with,regard to iis impact on studentA.

.

..

STRENGTHS a

Because of their direct involv ent and 'personal identification
with industrial arts research, the revieweirs Were pleased to
note that tile review process,also surfded some obvious
'strengths. Since these sharply contrast with the:previous
section's caialog of weaknesses, the reader is encourfted to
nbte the "jigsawing".effect qf interlacing stren ths and
weaknesses.

Generalities

The reviewers are pleased to comment favorably on ihe overall
increase in the presence of industrial-irts researc6. They
also concur with'Streichler's (1.96() commendation, of the

JournaZ of Industrial Aeacher EAcation as a'significant
mechanism to encoUrage-research. The reviewp/rs also find,
that the gradually increasing proportion that nondegree .
related research represents of all industriAl arts research
Is encouraging, as is the .trend to act14n research. In these
ways the revieige.'s replicated Househblder and Suess's (1969)
conclusions. Furthermore, two Additional conditions exist
which justify optimism. The first speaks to*the potential
researe+ quality our field is now capable of in terms of

increasing ability to control experimental Qonditions

149
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4 (Householder and Suess, 11369). The second. is based on the

rather obvious diversification of the types of people who
actually engage in research effort (National Academy of gcienee,

197.6).

History, Powidations, Philosophy

In balance, this area of research should be classified as a
-strength. .Leng range overyiews of key milestones in the
evolution of industrial aris'have been provided. As a result,

the profeision has an "apPropriate sense et its roots. In

contrast .to' thii ppropective is the relative weakness in
e:locumentation of interitediate history, that is, the chronology
7Nof lesser events, and -- more iiporiantly -- of the dynamics
,of'the evolutionary processes that lead the profession from
one major mileitone to the ne?ct..

It. ,

Another area in which the profession 4an take great pride is the
origoing discussion of the technological.thri'st in schools

ah71 society. The program proposals, curricula, an4 situational
analyses'have been unparalleled. Unfortunately a serious lack

of implementation remains a.cause for concern. Nevertheless,
the necessary prerequisi'te steps havo been taken. Within. our

profession's technological area of strength, one other
smal.,01 thrust remains to be addeessed eystematically, namely
technology education legislation or'legislation that subsumes
a major role for industrial arts as It couN become. .The
foundations have been'established. What is needed is a
targette4 effort to generate the visibility, excitement, and
rationale ,that ultimately will yield a technology education
bild or a special title withih an omnibus law.
atP

..II

'Career ducation has served as &useful catalystifor considerable
vasearc .in industrial arts. Most commendible was'its tendency
to draw 9,4ucators across discipline areas. urthermore, it
typicak(y previded a framework tct, guide many program decisions
rpgarding the actual implementation oUindastrial arts in a

number of 5,chools. In this way, career education) enjoyed the

hallmark of a well-articulated philosclphy in% thag it served
.

tp guide decision-making,..

1

Curriculum
1

Zhree strengths emerged from curriculum related resgarch. Te
first was the,development and documentatlon of multdfaceted
array of processes and techniques. N ldarge variet.y of such

approaches have been described which provide professionals with

- 15o -
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Useful to ls. 'Among these contributions are.the systAilm-

based and competency-based approaches. o

The deveLOpment of.instructional packages, units, and systems
,irepresents a second area of atrength.. The acknowlpdged leader

here has been the InOustrial Arts Curriculum Project (IACP). Both'

in its systemitic incorporation of desirable development
practice and in Isubsesuent follow-up apd evaluatiOn, those.
associated with this project have establisiled a'stan-dard for

all 6 aim toward. Another hallmark of the IACP is'its

success in converting ideals to practice. The reviewers'
impressions that more .students have experienced IACP, exposure

than anytother innovative curricula supports the previous

observa0.ons

ihe profession's'increasing number of state-w.ide teac,her

team effarts at' generating guidep.nes is a third area,of
strength. 'Recognizing, as the IACP has, that implementation
is one of the significant criteria thatican be applied to

a curriculum, these,efforts are ,based oethe premift that
teachers need to be involved in the curriculum development
proe;ess from the beginning. Independent development followed
by a "sales" approach was found not to work.. Researchers

alto art, disg.overing that team efforts'have many spin-off
benefiti that greatly strengthen the professional presence in

a ste.te- 7-° S.
Beyond the strengthi described above, the reviewers also
identifiied)'a ,umber of strengths that tend to beisingular im

.

nature. Arnoxg these was the finding that industrial arts
served useful purposes for a variety of,epecial needs students.
Such populatijis were capable of benefiting from industrial
arts.° Conversely, industrial arts has the capability of
delivering Liseful services.

In the psychomotor domain, considerable research effoxts have

addressedvspecifio microportions of this area of pe.:formance
which is so'.fundamental to industrial arts. Fortunately,

the Arolugtionary stage 'has been reached wherein professionals

are testing the' existing taxonomy as a whole and are, in fact,

.positing slternatYve

Facility planriing, process-related studies have been conducted,
the d4gree that they constitute another area of strength.

Related to this is the NAUTE compilation regarding safety
repommendafkovir and practices.

o
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UEEDS AND RECOMMENDATIONS

One of the pressing needs faced by thd profession is a way to
°identify slid 'access t,he restarch being conducted. .The specific
sultisming of RCU directors regarding'ihdustrial arts related
.prOY4Vismould aeem to be an initial step. Both the'AIAA and

9 the AVA-IAD research .c6mmittees.c6uld address this task.
-

A more consistent federal R and Miteffort is also needed,
particularly in t'erms 'of the accessibility of funds to
industrial arts.. It Almost goes.without saying that the
amount of federal research dollars needs to be increased.
Because of the previously+ mentioned insularity of industrial
arts and vocational education research, there also seems
to be legitimate grounds for recommending more interdisciplinary
efforts. Behavioral, social, and educational researc.hers'
wou1.4 guard against.the professional egocentrism that is
somaiimes apparent.

In teris of the,overall,:..research effort, we believe that the
quest.foi g domprehnsive system to guide industrial arts
researchAs appropriate. ,af industrial arts research is to .
outgrow iirs.,relatirely fragmented nature, an Overview needs
to be est'ablished eo guide further research. Combined with
this,is the pressing need for replication.,and validation of
some of the cornerstones of present practice. The development
of specificreviews and-syntheseA of individual areas with
industrial.atits will be necess4ry in order to accomplish such
verification. For example, each section.of this.revipw might
serve to initiatea definitive treatment of thattsubject'.

Status Studies

While this review has attes,ted to he strengths of existi7ng
status studies, it also needs't& repeat the dhallenge for
longitudinal ones. Furthermore, comprehensive nationwide
statistics are lacking. Only.recently is there any grounds
for optimism in this area (bugger et al. 1979). Rhis
is a reference to the USOE-funded project to deve op a (lets-

based set of national standards.for industrial ar Because
of its centrality to the profession, this project deserves
our attention..

Analysis of the existing status studies indicated a serious
need for a systematic synthesis of their findings alone. Such
integration would yield'a valuable picture of the actual
practice of the profession. nne outgrowth of such a p:oject
would undoubtedly be a titr.ive to eliminate the present gap

-
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in our knowledge of eiisting and/or exemplary rural and urban

Tractibes. Anothsr urgently, needed status study is an analytical
description'of,indusirial arts c'ertification requi;ements. ,

Impact Studies

Perhaps the most important of all areas of needed effort is
in impact research. Without J)etter documentation of our effects,

, the practice of industrial arts --(!is we know it -- will

ibnellitably disappear. Indeed, it iriy even be that impact
research is necessary to allow the opportunixty for industrial
arts to become what it can be. The profession must be able to
demonstrate its contributions to the bountry's bank of
human resource capital. It must be able to.answer questions
regarding its effects on the eventual employment of its

students. As with vocational education, industrial arts needs

to be able to cite evidence relating to its economic Impact,
its effect on school to work transitions, its power in
retaining potential dropouts, and its cost effectivenesst
Of course, it must be able to document its contributions to
each of its traditional goals in a like manner. ,s

Professional ttudies

A variety of needs have surfaced in this area. The most
obvious is the need for the profession to make itself
understood,...particulaKly with respect to its aims and procedures.

Industry, administrators, students, parents,i and the public

all require an accurate percep,tion if .our profession is to

be effective.

various means of fostering state associalon leaders'hip
activities need to be evolved and iitore ef ort needs to be

atidressed to the other facets of association work. Increasing

the quality of communication between member and association is

one such imperative.
0

Professional concerns regardihg the job satisfaction and job

con.ditions associatpd with industrial arts teaching also
neep.research attention. These findihgs need to be tncorporated

intk contractual and policy, guidelines that affelct the practice

of industrial arts in a positive.manner.

Individual Needs
t.

Because, unfortunately, the i'dea that teachers tend to teach

as they woreitaught has som truth, the conservative nature of
industrial arts teach6'r education methodology is somewhat
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disquieting. Research is needed oll the ways faculty can be
encoucaged to- adopt a greater variety ofItqaching strategies.

There also is a naiad lor more-effective evaluation of inservice
education. Parhaps then Some of the post hoe aspects of s4ch"
kilvaluationsAvill be mitigated. Aasessments of thtelcause ok,'
and corrections'for, the incorrect understandings of industrial
arts by various respopsible administrators also is important.
Methodologies with increased precision and sensitivity will
need to be employed to provide answers, as contrasted to
the tendency to show a typical "vaftting" of everything.

Intermediate historiaAll documentation has beem mentione'd.'
Such efforts seem to Offer particular promise at the local
and subregional level. Another.logical study would entail
a synthesis of industrial arta R and D detailing its capabilities
with special nevds learners.

In summery, the.reviewers have beerCfavorably impreSsed by ihe,
body,of research reported during the period under consideration.''
The magnitude of the reviewing task has necessitated compromisea
in selection strategies, thoroughness in examination.,and
detail in reviews. The breadth of the task has seriously
restricted the ability of the reviewers to symthesize
generalizations in many areas. It isto be hoped that
researchtirs in industrial arts.education will continue to
improve the quality of theiriwork. It is imperative'tWat
more detailed.reviews be conducted with increased ftequentcy.
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